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clinical use there has occurred a pressing need 

for careful assay of these preparations on the 
human. All estrogens are active so that in selection 
for use certain attributes have been stressed, namely: 
a), mode of administration; b), cost; c), promptness of 
action; d), duration of action. 

Among the estrogens available to the clinician 
there is no standard unitage to indicate their relative 
human potencies. Two commonly used preparations 
are estrone and estradiol benzoate. A separate and 
distinct international unit has been devised for each 
of these from which in turn their respective dosages 
are calculated. These international units consist of 
arbitrary weights of the crystalline materials without 
relation to their biological effects. No unit has been 
devised for diethylstilbestrol so that its unitage is 
sometimes based on its potency, which under certain 
conditions is two and one half times as great as that 


Se POTENT estrogens have been available for 


Received for publication February 19, 1942. 
1 Supported by Faculty Research Fund, University of Michi- 
n 


* University Fellow in Obstetrics and Gynecology, University 
of Michigan. 


229 


{Practical Use of Estrogens] 


of estrone, i.e. if estrone has 10,000 1.u. per milligram, 
diethylstilbestrol is calculated to have 25,000 Lu. 
per milligram. 

A series of estrogens when assayed in terms of rat 
units may have an entirely different dosage-potency 
ratio when assayed in terms of mouse units. Thus, 
Doisy (1) has shown that when alpha-estradiol and 
estrone are given in three portions during a g-hour 
period, the alpha-estradiol is nine times as active as 
estrone if rats are used. Yet, it is only two times as 
active if mice are used. 

This species difference has been recognized by 
other investigators (2-6) in their efforts to determine 
more nearly comparable human dosages. The inter- 
pretation of the results reported by various investiga- 
tors has been difficult because each has his own human 
assay method. Thus, they have been unable to make 
more than general statements concerning the relative 
merits of the different estrogenic substances. 

Doisy (1), who with Allen devised the Allen- 
Doisy rat unit for estrogens, states “that since bio- 
assay has served its purpose in guiding chemists to the 
preparation of pure estrogens, it should now be dis- 
carded, the products for therapeutic use labeled in 
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metric units and their evaulation effected by the re- 
sponse of patients.” 

Therefore, since neither international units nor rat 
units allow selection on the basis of clinical potency 
we have tried to clarify the dosage of estrogens by 
making an objective comparison of the effect of three 
estrogens in a selected group of women. 


PROCEDURE 

The general procedure used in assaying estrogens 
on test animals was followed as closely as possible 
(7). For accurate assays upon which reliable com- 
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of age, were on the same diet, and were not having 
sexual intercourse or intravaginal treatment. 

Ten days was chosen as the period of treatment, 
because this is the approximate duration of the follicu- 
lar or proliferative phase of the menstrual cycle. 

The vaginal smear technique as described by Shorr 
(8) was used in this study. The classification of 
vaginal smear stages which we have devised incor- 
porates some of the features of classifications devel- 
oped by other authors (9, 10). 

Over 1,800 slides were examined in this study, all 
by the first author. The reliability of the classification 


TABLE 1. CLASSIFICATION OF VAGINAL SMEARS 
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parisons may be based, the following points are im- 
portant: a), the use of large numbers of patients as 
closely alike as possible and without demonstrable 
ovarian activity; b), a fixed period of treatment for all 
of the hormones compared; and c), the taking of 
vaginal smears at regular intervals. 

The importance of using large groups of individuals 
in any biological research is obvious because of the 
inevitable presence of a few highly sensitive and 
highly refractory individuals. Eight groups of ten to 
fifteen women each were treated with the specific 
dosage of the estrogen in question. The use of women 
in the postmenopausal period is the most practicable 
way of obtaining uniformity in the subjects. In the 
patients studied no ovarian activity was demonstrable 
from the vaginal smears taken prior to the institution 
of therapy. The women, all mental patients at the 
Ypsilanti State Hospital, ranged from 55 to 70 years 


is attested to by the fact that when 200 of the slides 
were reclassified after a 6-month interval, 75 per cent 
were read identically. Most of the inconsistent inter: 
pretations were of the immature smear types. The 
smears which ranged from stage 4 to 9 were iden 
tically reclassified in 90 per cent of the cases. Since 
stage 4 to 6 is the important end point of the study, 
this degree of accuracy was felt to be satisfactory. 
Smears were taken at twice-weekly intervals before, 
during and after treatment, until the vaginal epi 
thelium of all patients had returned to the atrophic 
state. 

The pu of the vaginal secretion was determined 
with each smear. The potentiometer with calomel 
cells and a quinhydrone electrode was used during the 
early part of the study. Since such wide variations 
were found among different patients to the same dos 
age of the same estrogen, the simpler nitrazene and 
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congo red indicator papers were used for the re- 
mainder of the study. Due to the wide variations 
measured by both techniques it was felt that vaginal 
pH was not an accurate criterion of estrogenic ac- 
tivity. This inaccuracy was likewise noted by Shorr 
(11). 

The estrogens used in this study were alpha-es- 
tradiol benzoate, estrone and diethylstilbestrol.? The 
first two were given by intramuscular injection and 
the last by mouth. 

The minimum amounts of the estrogens (given in 
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alpha-estradiol benzoate (intramuscularly) and 0.4 mg. 
of diethylstilbestrol (orally) are equivalent. 

This study has shown that 1.0 mg. of estrone (in- 
tramuscularly), 0.42 mg. of alpha-estradiol benzoate 
(intramuscularly) and 0.5 mg. of diethylstilbestrol 
(orally) are comparable dosages when assayed by our 
procedure on the human subject. 

With dosages of the three estrogens which pro- 
duced similar smear changes on the 11th day of treat- 
ment little difference is noted in the promptness or 
duration of response. 


TABLE 2. RESULTS OF CLINICAL ASSAY 
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the same daily dosage over a 10-day period), necessary 
to produce an estrous or midinterval vaginal smear 
(stage 4-6) in the middle 75 per cent of each group of 
patients on the day following cessation of treatment, 
were considered comparable. 


RESULTS 


The observations of vaginal smear types shown in 
table 2 were all made on the day following the cessa- 
tion of therapy, the day on which the peak effect was 
obtained with each dosage. In several patients the 
smear types were found to be the same on the 8th as 
on the 11th day of treatment, but in no case was the 
former higher. The range shown is that of the middle 
75 per cent of the patients in each group. 

It will be noted that the higher dosages of alpha- 
estradiol benzoate tended to show a more prolonged 
effect than the other groups. However, when the 
three preparations were given in comparable human 
dosages there was no appreciable difference in dura- 
tion of effect. 

Commercial claims lead the physician to believe 
that 1.0 mg. of estrone (intramuscularly), 0.17 mg. of 


3 The estrogens used in this study were supplied by the follow- 
ing manufacturers: alpha-estradiol benzoate (as Progynon-B) by 
the Schering Corp., Bloomfield, N. J.; estrone (as Theelin) by 
Parke, Davis & Co., Detroit, Mich.; and diethylstilbestrol by the 
Upjohn Co., Kalamazoo, Mich. 


Table 3 illustrates the importance of basing the 
cost of estrogenic preparations on their human po- 
tency rather than on their rat or international unit 
potency. 


TABLE 3. ComMPARATIVE COST 








Cost of 
Comparable 
Human Dosages 


Cost of Estrogen 
sed on 
Commercial Claim 


Estrogen 





Estrone 
a-Estradiol benzoate 
Diethylstilbestrol 


1.00 mg. | $1.25 
0.42 mg. | $1.07 
0.50 mg. | $0.016 


$1.25 
$0. 42 
$0.013 


1.00 mg. 
0.17 mg. 
0. 40 mg. 











DISCUSSION 


Estrogens are used successfully in the human in a 
number of conditions associated with decreased ovar- 
ian activity. While the biochemistry of these sub- 
stances after administration is poorly understood at 
present, they will continue to be used because they 
are effective. 

The vaginal smear is a readily available index of 
estrogenic activity. Qualitatively, on the vaginal epi- 
thelium, the actions of the estrogens are indistinguish- 
able. Some differences in estrogenic effects on other 
parts of the body may exist but they have not been 
proven to date. 

Manufacturer’s claims and costs have been based 
in large part on rodent vaginal epithelial changes. 
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Definite discrepancies are noted here, between units 
based on rodent and human response. Therefore, we 
feel that since patients are the recipients of estrogenic 
therapy, more regard should be given to human re- 
sponse. 


SUMMARY 


1. The assay of three commonly used estrogenic 
preparations: alpha-estradiol benzoate, estrone and 
diethylstilbestrol on a group of postmenopausal 
women has been studied by means of vaginal smear 
response. 

2. Manufacturer’s claims lead the physician to be- 
lieve that 1.0 mg. of estrone, 0.17 mg. of alpha-es- 
tradiol benzoate and 0.4 mg. of diethylstilbestrol are 
equivalent. 

3. On the human subject this study has shown 
that 1.0 mg. of estrone (intramuscularly), 0.42 mg. of 
alpha-estradiol benzoate (intramuscularly) and 0.5 mg. 
of diethylstilbestrol (orally) all produce the same re- 
sults. 

4. Diethylstilbestrol is far cheaper than the other 
two preparations by any method of assay. 

5. Alpha-estradiol benzoate costs one-third as 
much as estrone according to manufacturing claims 
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but it is nearly as costly when based on human re- 
sponse. 

6. No appreciable difference was noted in prompt- 
ness or duration of response to dosages of the three 
estrogens which produced similar smear changes on 
the 11th day of treatment. 

7. The inadequacy of using a unit scale based on 
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potency of estrogens, expressed in terms of bio- 

logic units as assayed in the laboratory, cannot 
be assumed to indicate the potency of estrogens in the 
human female. To avoid the confusion arising from 
the comparison of the activity of estrogens when de- 
termined by different laboratories and in different 
animals it has been suggested that therapeutic stand- 
ards of estrogens be determined by assays in the hu- 
man female (1). Several assays have been proposed 
using various criteria. One of us (2) has recently re- 
ported a technic for assay in women which uses the 
subjective relief of symptoms in menopausal patients 
as the indicator of estrogenic potency. In this method 
three dosage levels of estrogen are used, thus cor- 
responding to the manner in which laboratory ani- 
mals are assayed. The non-specific factors which inter- 
fere with the testing of menopausal patients are 
eliminated as much as possible by the proper selection 
of patients, using only those who have moderate to 
severe symptoms and eliminating those in whom there 
may be doubt as to the origin of the symptoms. In ad- 
dition, non-specific factors associated with treating 
such patients are reduced to a minimum by the omis- 
sion of suggestion, by changing of dosage without 
informing patients and by having one investigator 
evaluate the therapeutic response of all patients. The 
criterion of relief was based to a great extent on the 
amelioration of hot flashes, but changes in other con- 
ditions such as nervousness, depression and insomnia 
were also considered. 

In this manner we have already assayed diethylstil- 
bestrol and dihydrodiethylstilbestrol (hexestrol). The 
results indicate that diethylstilbestrol is approxi- 
mately five times as potent as dihydrodiethylstilbes- 
trol, the average minimal therapeutic dosages being 
for diethylstilbestrol 0.5 to 1.0 mg. by mouth daily 
and for dihydrodiethylstilbestrol 2.5 to 5.0 mg. by 
mouth daily. 

We wish to report the assay in women of a syn- 
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I T IS BECOMING INCREASINGLY WELL-KNOWN that the 


thetic estrogen, 118B, a substance which has no chem 
ical relationship to the stilbenes or the natural estro- 
gens but which is claimed to be relatively active by 
oral administration.! 

Patients complaining of moderate or severe meno- 
pausal symptoms were given at different times the 
daily dosage levels of 1.0, 2.5 and 5.0 mg. of 118B. 
The initial dosage was administered for three weeks, 


TABLE 1. RELIEF OF MENOPAUSAL SYMPTOMS FOLLOWING DIFFERENT 
DOSAGE LEVELS OF THE SYNTHETIC ESTROGEN 118B 








Daily Oral Dose 





1 milligram | 2.5 milligrams | 5 milligrams 





Number | Number | 
| Response | of | Response 
Patients | 


Number! 
of | Response | of | 
Patients) | Patients | 





4 | Negative 
ye a 
7 
4 


| 
| 


| Negative | | Negative 
a | | 


I 


2 
a 
8 
7 


3 
9 
18 
8 





at which time an evaluation of symptoms was made 
and which in table 1 is signified as 1+, indicating 
slight relief; 2+, satisfactory relief; 3++, complete re- 
lief. After the therapeutic response was evaluated the 
dosage level was changed and after three or more 
weeks the therapeutic response again was evaluated. 
This procedure was repeated the third time. The 
data in table 1 indicate the results. 

From these results it can be seen that 1.0 to 2.5 
mg. daily of the synthetic estrogen 118B by mouth is 
a satisfactory therapeutic dose. This compares favor- 
ably with the average dose of diethylstilbestrol which 
is 0.5 mg. to 1.0 mg. daily. The relief of symptoms in 
patients after administration of 118B could not be 
distinguished from that obtained with the stilbenes 
or with the natural estrogens. Only three patients ex- 
perienced toxic reactions. One patient received 2.5 


1 The synthetic estrogenic substance (118B) was supplied by 
Schieffelin and Company, New York N. Y. 
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mg. daily and two received 5.0 mg. daily. The unto- 
ward symptoms of all three were slight or moderate 
nausea. This lack of toxic symptoms following the use 
of 118B offers a marked advantage over the use of 
diethylstilbestrol and hexestrol. 

CONCLUSION 


A daily oral dose of 1.0 to 2.5 mg. of the synthetic 
estrogen 118B will produce satisfactory therapeutic 
response in the majority of menopausal patients. At 
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the therapeutic level this estrogen is relatively free 
from toxicity. 


We wish to express our gratitude to Miss B. Kretscheid, R.N., 
for her aid in this work. 
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course of prolonged treatment with equal and 

constant doses of estrogens in castrated women 
and female monkeys is an important experimental fact 
in the knowledge of menstruation. Werner and Col- 
lier (1) injected castrate women daily with 100 to 300 
1.U. of estrone in a watery solution, for a period of 
several months. Periodic uterine bleeding occurred 
during the treatment. Hisaw (2), Corner (3) and 
Zuckerman (4) obtained the same result in castrated 
female monkeys injected with moderate doses (ap- 
proximately 100 1.u.) of estrone daily for a year. 
Bleeding recurred at intervals of 5 to '7 weeks. When 
Zuckerman repeated the experiment (5) using larger 
doses of estrone, he found that bleeding did not occur 
during the period of one year in which the castrate 
monkey received 1000 1.u. of estrone daily. Bishop 
(6) described ‘threshold’ bleeding which occurred 
periodically in a castrate woman receiving 5000 to 
6000 1.u. of estrone. Reynolds, Kaminester and Schloss 
(7) administered estradiol dipropionate parenterally 
and estradiol orally to a castrate woman for a period 
of 5 months. Bleeding occurred three times in this 
patient at intervals of 18, 28 and 68 days. Davis (8) 
observed the recurrence of bleeding in amenorrheic 
women receiving 1 mg. of diethystilbestrol daily, 
even during the period of therapy. 

Previous study (9, 10, 11) has shown that the va- 
gina of the castrated rat responds rhythmically to 
estradiol. The present investigation was undertaken 
to determine if the endometrium of the intact uterus 
of the castrate woman will show a rhythmic response 
to estrogenic stimulation. The case is of special in- 
terest in that it is difficult to find a castrate woman 
whose uterus has been conserved, and who is willing 
to take daily injections of estrogen for five months. 


T HE OCCURRENCE OF periodic hemorrhages in the 


CASE REPORT 


The patient, E. B., aged 45, had had a double 
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odphorosalpingectomy performed 14 years previously 
(for cystic ovaries) and had been amenorrheic since. 
The vaginal smear (fig. 1) revealed 80 per cent super- 
ficial spinous cells, 20 per cent deep spinous cells, 
and numerous leucocytes. A biopsy specimen of the 
vagina was composed of a thin superficial epithelium 
and a deeper layer of 2 to 3 row of cells. No biopsy 
of the endometrium could be obtained. 

On May 24, 1940, daily injections of 200 inter- 


Fig. 1. VAGINAL SMEAR BEFORE TREATMENT. 
Fig. 2. VAGINAL SMEAR AFTER 6800 I.B.U. OF ESTRADIOL BENZOATE 


national benzoic units of estradiol benzoate were 
begun. Fifty-three days later, on July 17, the dosage 
was increased to 400 1.uU. daily, and maintained at that 
level until December 14 of the same year. 

During the period of treatment uterine bleeding 
occurred 4 times and lasted 2 to § days each time. The 
first period of bleeding appeared 60 days after the 
treatment was started, and the remaining periods 
were separated by intervals of 60, 32, and 29 days, 
respectively. Two days after the last injection profuse 
bleeding occurred. 

Repeated biopsies of the endometrium revealed a 
state of proliferation and the development of glandu- 
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lar hyperplasia. Vaginal smears gave evidence of 
epithelial response to the estrogenic hormone (fig. 2). 
Figure 3 presents the data schematically. 


DISCUSSION 


The estrogen-withdrawal theory of menstruation 
(12) fails to explain the recurrence of bleeding from 
an endometrium under a sustained stimulation by in- 
jected estrogens. Allen, Hisaw and Gardner (13) sug- 
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gested that bleeding from an endometrium under a 
continuous level of estrogen stimulus occurs when the 
amount of the proliferated endometrium becomes so 
great that the daily dose of 100 to 300 1.U. of estrogen 
is incapable of maintenance and thus the bleeding 
which occurs is the result of a relative estrogen de- 
ficiency. Such an explanation is plausible in cases in 
which watery solutions of estrone have been em- 
ployed (1). However, if oily solutions of estradiol 
benzoate or dipropionate are used, absorption is slow, 
the effects are cumulative and the activity does not 
change over a period of time. Such preparations have 
been employed by Reynolds (7) and in our investiga- 
tion, and the explanation of a relative deficiency is 
difficult to accept. 

Previous experiments (9, 10, 11) have demonstrated 
that the vagina of the castrated rat periodically under- 
goes changes in its threshold of response to estradiol. 
The effect of acute adrenal insufficiency, injections of 
desoxycorticosterone and of progesterone on this 
threshold vaginal response was determined and the 
conclusion reached that “The vagina of castrated 
white rats possesses an intrinsic cyclical activity 
which is revealed by daily injections of adequate 
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doses of estradiol; it is abolished by progesterone and 
desoxycorticosterone, and not influenced by hypoph- 
ysectomy.” 

The cyclical vaginal response can be demonstrated 
by the implantation of pellets of estrone (unpublished 
data). Zuckerman likewise has observed the cyclic 
response of the vaginal epithelium of the castrate rat, 
He introduced the concept that the threshold of re- 
sponse of the endometrium to estrogens shows 
periodic fluctuations; bleeding occurs when the 
threshold of endometrial response surpasses the 
level of estrogen, thus producing a relative insuf- 
ficiency. 


In summary, these experimental facts show that | 


two mechanisms may explain the appearance of 
uterine bleeding, a), a variation in the concentration 
of estrogens in the organism with reference to its 
diminution or suppression (the estrogen-withdrawal 
theory), and, b), the periodic fluctuation in the 
threshold of the response of the endometrium even 
though the concentration of the estrogens in the 
organism does not vary. 


SUMMARY 


The case of a castrated woman treated for 5 months 
with daily injections of 400 1.B.u. of estradiol benzoate 
is described. Uterine bleeding appeared four times 
at intervals of 60, 32 and 29 days during the course of 
treatment. 
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dependently by Zondek (1) and Mussio 

Fournier (2) and later confirmed by a number 
of investigators, has been used in the treatment of 
certain diseases of the skin and mucosae. The results 
obtained in facial hypertrichosis, juvenile acne, vulvar 
pruritus and kraurosis bespeak the ability of the skin 
to absorb the estrogenic substances as applied either 
in greasy excipients or in alcoholic solutions. We have 
been able to verify a new local effect of such sub- 
stances which we believe has not yet been reported 
in the literature. In the observation reported here the 
topical application of an ointment containing estradiol 
caused a number of facial pigmented patches to dis- 
appear in a female patient in whom they had already 
become of a less intense hue following the injection of 
estrin. 


T HE LOCAL effect of estrin, first demonstrated in- 


CASE REPORT 


The patient was an Uruguayan woman, married, aged 
54 years. 

Personal history. Childhood, normal. Menarche at 15. 
The menses have always been regular and painless. Mar- 
riage at 16. Nine children, the youngest of which is 9 
years old at present. Pregnancies and parturitions, normal. 

In 1937 signs of marked hypothyroidism were observed, 
with a basal metabolic rate of minus 29 per cent. The pa- 
tient’s hypothyroid disturbances improved with thyroid, 
which she had for only two months. 

She came under our observation in October, 1939, her 
chief complaints being cardiac, circulatory, and climac- 
teric vasomotor disturbances. The patient still menstru- 
ated and no hypothyroid signs were present. 

We realized presently that the patient had some facial 
brown-colored pigmented areas scattered around the eyes, 
at the eyebrows and in the superciliary region predomi- 
nantly on the left side, as well as about the zygomatic re- 
gions and the cheeks (fig. 1). Similar patches were found 
on the left arm and on the lower portions of both forearms, 
and also about the hands and knees. 

The most confluent and widespread patches were those 
on the face. Their form and distribution were irregular 
and the skin was smooth and thin at their level, normal in 
appearance and without manifestations of vitiligo. The 
patient stated she had had the patches on the face and 
forearms for a number of years. Seven years ago a derma- 


Received for publication February 17, 1942. 


{Estrogens and Pigmentation] 


tologist instituted electrocoagulation therapy, and since 
then discolored striae have been present on the cheeks. 
The patches had increased in number and size in the past 
year. 

Physical examination, October, 1939. Height, 154 cm., 
(5 ft.), Weight, 56 kg., (123 Ib.). General health, good. The 
skin is thin and there is no dryness. The facies show a 
certain degree of puffiness. The presence of the pigmented 
patches and their distribution has been already indicated. 
The hair is dry, coarse and scanty on the scalp; some is 
gray. There is a thinning of the outer half of the eyebrows. 


Fig. 1. Firty-roUR-YEAR-OLD PATIENT, OcTOBER, 1939. 


The eyes are brown and the sclera is blue. Mouth. There 
are numerous caries and paradentosis. The musoca is free 
from pigmentation. Neck. The neck is thin and the thyroid 
gland is not palpable. No supraclavicular fat pads are 
present. 

Thorax. Lungs, normal sounds. Heart, normal. Pulse 
rate, regular and 72 per minute. Blood pressure, systolic 
110, diastolic, 75 mm. Hg. Eczema is present on the an- 
terior portion of the chest and submammary folds. Ab- 
domen. Viscera, not palpable. The vesicular region is 
tender. Extremities. Negative findings upon examination 
with the exception of the pigmented patches already 
pointed out. Neurological examination. No noteworthy 
findings recorded. The patient is of a quiet disposition. 
She mentioned sensitivity to cold and slight perspiration. 
There is no constipation. The appetite has diminished. 
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Sleep is normal, the memory poor. There is no asthenia. 
Genitalia. Normal in development. Irregular menses, with 
periods of amenorrhea of from 1 to 2 months. 

Laboratory findings. Blood cholesterol, 219 mg. per cent. 
Blood urea, 20 mg. per cent. The Wasserman reaction was 
negative. Urine findings were normal. Roentgenogram of 
the chest. The heart and aorta are normal in appearance. 
Electrocardiogram. Normal tracings. 

The histologic examination of a biopsy specimen of the 
pigmentation on the forearm showed the following charac- 


Fig. 2. (left). PATIENT AFTER TREATMENT WITH ESTRADIOL sub- 
cutaneously over a period of 2 months followed by treatment with 
estradiol in an ointment for a period of 20 days. Fig. 3. (right). 
Patient IN FEBRUARY 1941 ONE YEAR AFTER CESSATION OF THERAPY. 


teristics. The pigment lies in the basal layer of the epi- 
dermis, within the cells, where it adopts a polar disposi- 
tion, predominantly toward the superficial pole. At the 
borders of the patch the basal layer suddenly loses its 
pigment and the basal cells appear free from it. There are 
no pigment granules in the Malpighian layers. Important 
changes are found in the corium. A lymphoid infiltration 
is observed in the midst of a dissociated tissue, a dissocia- 
tion which is probably due to edema. There is perivascular 
infiltration together with alterations of the walls of the 
vessels, which are predominantly thickened, but without 
sclerosis. From this histologic examination, as well as 
from the lack of pigment in the dermis, it is inferred that 
these are pigmentary patches and not pigmented nevi. 

Treatment. Estrin was prescribed (estradiol subcutan- 
eously) at a dosage of 5000 1.U. twice a week, up to 
January, 1940. The patient’s menses became regular and 
her subjective disturbances were relieved. The patches 
about her face turned to a lighter color. An ointment of 
estradiol containing 250,000 1.U. in 50 gm. of excipient 
was then applied to her face for 20 days. A few patches 
were observed to disappear, while others showed a rather 
lighter hue (fig. 2). 

Both the local treatment and the injections were con- 
tinued. In September, 1940, the pigmentation had notice- 
ably diminished on the face as well as in many other parts 
of the body, although it persisted chiefly about the fore- 
arms and hands. 

The local treatment with estrin and the injections of 
the same substance were discontinued. The pigmentation 
continued to improve and in February, 1941, the patches 
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on the face had completely disappeared (fig. 3). Although 
the patches on the forearms and hands still persisted, they 
were less marked than before. The patient has continued 
menstruating. At present (September, 1941) she pre 
sents small patches which have reappeared some time ago 
about the eyebrows. During this year she has received no 
hormonal treatment at all. 


COMMENT 


The appearance of pigmentary patches is not in- 
frequently met with in the menopause, though they 
usually are not of such a dark color as in our case, 
It is also encountered in ovarian diseases and is a 
common sign during pregnancy. Marafién (7) has 
studied the influence of the pituitary gland on these 
dyschromias. Melanogenesis is inhibited through the 
sympathetic pathways, and, on the other hand, is 
stimulated by the hypophyseal melanophoric hor 
mone. It is generally admitted that during menopause 
there is an increase in pituitary activity, as evidenced 
by the clinical signs and hormonal estimations. The 
ovarian deficiency would probably be the determining 
factor for this endocrinopathy. Among the conse- 
quences of this glandular imbalance is the disturbance 
of the pigmentary processes. The influence of estrin 
on melanogenesis concerns chiefly the normal dis. 
tribution of the pigment. The effect of estrin on the 
pigmentation of the areola has been experimentally 
demonstrated by Lipschiitz and other investigators 


(3, 4). 

Zondek, (5) has been able to bring about an in 
crease in the pigmentation of the areola by applying 
estrin locally. 

Such results are positive only in those regions 
normally showing pigmentation, and, as Vilter (6) 
states, it has not been possible to induce pigmentation 
by means of estrin in other areas of the skin. On the 
contrary, and as we have verified in our patient, it i 
admissible that the estrin causes the disappearance of 
the abnormal pigmentation through a local effect on 
the melanocytes when it is applied on the skin or 
when it acts on the pituitary gland if used in injec 
tions, thus inhibiting the melanophoric hormone. 


SUMMARY 


The case is reported of a climacteric patient, to 
whom estrin was administered first locally and then 
by injection because of areas of pigmentation on the 
skin. Pigmentary patches on the face disappeared. 
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the uterus, thyroid and breast was reported (1). 

[na series of 200 cases (100 uterine myomata and 
100 goiters) fifty-three patients, or 26.5 per cent, had 
both goiter and uterine myomata. Five per cent had 
breast tumors. 

The present report is based on 410 cases of 
Caucasian women with uterine fibromyomas. The 
ages ranged from 22 to 55 years, the average age being 
42 years. 

Three hundred and forty-eight of the patients 
(85%) were married. Of these, 75 (21%) had never 
been pregnant; 84 (24.5%) had had one or more 
spontaneous miscarriages. 

One hundred and twenty-nine (37%) had migraine 
headaches. Two hundred and fifty-three (63%) had a 
goiter. Of this number 83 (33%) had a subsequent 
thyroidectomy. 

Of the 410 patients with uterine fibromyomas, 268 
(65%) had a hysterectomy. Seventy-seven (18%) had 
radium therapy for the uterine fibromyoma. Since 268 
had a hysterectomy there remains a balance of sixty- 
five (15%) who were neither operated upon nor had 
radium therapy. These procedures may have been 
carried out elsewhere. 

One hundred and sixteen (28%) had some form of 
arthritis, the majority of cases being classified as 
osteoarthritis or hypertrophic arthritis. 

Sixty (22%) of the 268 operated cases had in ad- 
‘[idition a cholecystectomy for cholelithiasis. An ad- 

ditional 23 of the remaining 142 not operated upon 
had evidence of cholelithiasis by the Graham dye 
method of study—a percentage of 16. The total of 
fall cases having cholelithiasis, diagnosed either at 
“operation or by roentgen-ray study, was 83 (20%). 
Three hundred and fifteen (75%) had one or more 


[ 1922 the simultaneous occurrence of tumors of 


*® members of the immediate family who were 72 inches 


or more in height. 
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Blood pressure readings were made on 362 pa- 
tients. These were as follows. 








Age Average 
Range Age 
Years Years 


30-48 
18-54 
19-60 
27-62 
33-55 
35-63 


Systolic 
Pressure 
mm. Hg 


Number 
of Percentage 
Cases 





22 ‘ 80-100 
103 ‘ 100-120 
132 ; 120-140 

64 ; 140-160 

24 : 160-180 

17 2 180-270 


38.0 
38.5 
41.8 
44.2 
45.1 
47-4 





The systolic pressure ranged from a low of 80 toa 
high of 270 mm. Hg; the average age of this group 
of 362 patients was 40.8 years. 

Twenty-two (5%) of the 268 operated cases had a 
subsequent operation for intestinal obstruction. 
Twenty (5%) of the 410 patients had hearing defects. 
Twenty-two (5%) had mastitis. Twenty-four (5%) 
had tumors of the breast divided as follows: cyst- 
adenoma 10; adenocarcinoma 3; simple adenomas 11. 
The total number of patients with breast involve- 
ment was 46 (11%). 


COMMENT 


The average age of 42 years for this series of cases 
corresponds with that of the series of Costolow (2) 
who reported the average age of 986 patients with 
uterine fibromyomas as being 42.5 years. 

The majority of the patients (85%) were married 
and 21 per cent were childless. In the menstrual 
history of these women the fact was noteworthy that 
most of them stated that the cycle was irregular from 
the time of menarche. Periods of amenorrhea followed 
by menorrhagia was a common complaint, showing 
that a predisposition was present from the beginning 
of the menarche. 

The high incidence of migraine headaches seems 
to be greater than is usually encountered in associa- 
tion with other diseases. In a series of 100 patients 
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with migraine 70 per cent of 51 female and 80 per 
cent of 21 male patients had one or more members of 
the immediate family who were 72 inches or more in 
height (3). The combination of familial tallness, mi- 
graine headaches and uterine fibromyoma may have 
some significance as indicating a common etiological 
factor. 

The association of goiter with uterine fibromyoma 
has been noted by many others. Freund (4) found 
that of 56 women with uterine fibromyoma 44 (ap- 
proximately 80%) had a goiter. V.Graff (5) ina study 
of 112 women stated that 31 (27.7%) had a goiter. 
Ségond (4) Ullmann (6), Fraenkel (7) and many others 
have noted the high incidence of this combination. 

It is of interest that none of the goiters in this 
series was classified as belonging to the exophthalmic 
type. In diagnosing a goiter as adenomatous, the im- 
pression gained by palpation that it is nodular de- 
termines the clinical diagnosis. This diagnosis is 
subject to error and to be accurate requires the verdict 
of the pathologist, as well as of the surgeon at the 
time of operation. Of the 253 women with goiter, 83 
(33%) had the goiter removed and the specimens were 
all reported as being adenomatous. The clinical im- 
pression, therefore, seems to be fairly accurate and 
one is safe in saying that a large number of women 
with uterine fibromyoma have a goiter, regardless of 
whether it is adenomatous in character or not. 

It will be noted that this series of patients with 
uterine fibromyoma consists entirely of Caucasian 
women. It is a well known fact that Negro women 
have a much higher incidence of uterine fibromyoma 
than Caucasian Women (8-12). On the basis of the 
present data, as well as that of others, the incidence 
of adenomatous goiter in the colored race should be 
much higher than in the Caucasian. Such is not the 
case, however, and in fact the reverse seems true. 

An explanation of this is purely a speculative 
anthropological problem. Elsewhere (13) it has been 
pointed out that the mesoderm of the Negro showed 
certain singular characteristics when compared with 
that of the Caucasian. This tissue in the Negro is 
particularly susceptible to disease whereas the ecto- 
derm is relatively immune. The mesoderm gives rise 
to the tissues comprising the uterine fibromyoma. 
The close physiological relationship existing between 
the pituitary gland, the uterus and the thyroid is 
well-recognized. 

Freeman (14) has shown that the Negro race has 
a heavier pituitary gland than the Caucasian if the 
pituitary weights of the same sexes are compared. If 
one assumes that the heavier gland in the Negro 
means more activity and therefore that it secretes an 
increased amount of thyrotropic hormone, then the 
lower incidence of goiter or thyroid enlargement in 
the Negro is puzzling. Of course glandular enlarge- 
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ment does not necessarily mean increased function, 9 fatt 
as witness the hypofunction of the goiter in cretins, J cid 
and the chromophobe adenoma of the pituitary, Wa 
However, the cellular morphology of the Negro’s B  gcle 
pituitary, as well as the clinical evidence, points toas In ‘ 
great activity, if not greater, than that found in the § add 
Caucasian. wh 
The influence of the thyroid gland on both the seer 
development and function of the ectodermal nervous § mul 
system has been amply verified. The relative immun- § stat 
ity to disease of the ectoderm in the Negro has been J per 
pointed out (13, 15). The development of the nervous I: 
system in the Negro is not as great as in the Caucasian § (63° 
considered in the higher sense of psychic and intel BH  gcle; 
lectual development. The Negro does not suffer from JF of ti 
diseases of the nervous system in any comparable fF one 
statistical frequency as compared to the Caucasian. § who 
Is the relative immunity of the ectoderm in the ff thyr 
Negro accounted for by the fact that thyroid disease ple s 
is less frequent, or, put in another way, does the myo} 
relative inactivity of the thyroid in the Negroaccount § mult 
for the lack of nervous system involvement? In other Bf havit 
articles (16, 17, 18) data have been submitted show § sist 
ing the embryohormonic relations of the thyroid § anot! 
gland to ectodermal tissues. Having a bearing on the fF the |. 
present discussion of the lessened incidence of goiter Ai 
in the negro, as well as the relative immunity of their J sclerc 
nervous system is the following: for u 
Davenport (19), speaking of the geographical dis’ B the c 
tribution of multiple sclerosis as found in the recruits Da 
of World War I said: “The resemblance between §  tribu 
the distribution of multiple sclerosis and chorea is said 
considerable except that chorea is abundant also in § facts. 
Texas, Mississippi, Missouri and the states of the § Great 
North Atlantic coast and of the eastern slopes of the J is esr 
drainage basin of the Ohio River. That is, high rates J goiter 
for chorea are more widespread than for multiple § of the 
sclerosis. The resemblance of the distribution of § theca 
multiple sclerosis to that of simple goiter is somewhat  statur 
striking. In both diseases, comparatively few cases It i 
are found south of the Ohio River. The maximum § allne: 
rate is in Michigan, Wisconsin and the extreme Th: 
Northwest. The Negro race is not immune to the J many: 
disease; although as indicated it, including mulattoes, F by me 
is probably less subject to the disease than the white § mune 
race.” In Davenport's table the percentage distribu J Negro 
tion of multiple sclerosis among injuries and diseases § than ¢ 
of the nervous system, as determined in certain classi Ff instan 
fied races, showed that the African percentage was § the trc 
3.5 in §11 cases of multiple sclerosis; only the Dutch, & tion is 
who had a percentage of 1.0, had a lesser incidence § though 
than the African. The Scandinavian race had the § work j 
highest percentage, being 12.5; the French 10.7; Slav § only se 
9.0; German 8.3; Scotch 8.2. (23b) s; 
Brain (20) states that multiple sclerosis is most said th: 
prevalent in Northern Europe and Switzerland. The ff sane w 
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latter country, as we know, is noted for its high in- 
cidence of goiter. Brain says that in England and 
Wales there are approximately 200 cases of multiple 
sclerosis per million living persons or 1 in 5000. 
In Switzerland the incidence is nearly double. This 
adds support to Davenport’s observations that 
where goiter is endemic there multiple sclerosis 
seems to be more prevalent. The maximum rate for 
multiple sclerosis in drafted men was found in the 
states of Michigan and Minnesota, each having 18 
per 100,000. 

In my series of 410 uterine fibromyomas with 253 
(63°%) having goiters, there were 6 cases of multiple 
sclerosis. This would give a percentage of 1.46. Five 
of the 6 cases with multiple sclerosis had a goiter. In 
one family of a tall Swedish type, was one member 
who had a hysterectomy for a fibromyoma and a 
thyroidectomy for a toxic goiter. She died with multi- 
ple sclerosis which preceded the symptoms of fibro- 
myoma by several years. Her brother also died with 
multiple sclerosis, the diagnosis in both instances 
having been confirmed in other institutions. One 
sister had a thyroidectomy for toxic goiter and 
another sister had a hysterectomy for fibromyoma and 
the latter also had a nodular goiter. 

Another patient developed symptoms of multiple 
sclerosis at the age of 22 and had a hysterectomy at 34 
for uterine fibromyoma. She died one year later from 
the complications of multiple sclerosis. 

Davenport (19) in discussing the geographic dis- 
tribution and race of those having multiple sclerosis 
said “Various hypotheses are suggested for these 
facts. One is that there is some race inhabiting the 
Great Lakes region and the State of Washington that 
is especially subject to multiple sclerosis as well as 
goiter, chorea and cardio-vascular defects. One thinks 
of the big Swedes that live in this country. Probably 
the cardiovascular defects are associated with the tall 
stature of men from this locality.” 

It is of interest that as shown in the present series, 
tallness was present in a majority of patients’ families. 

That the nervous system of the Negro differs in 
many respects from that of the Caucasian is supported 
by much evidence. The Negro seems relatively im- 
mune to chorea (21). It is a well-known fact that the 
Negro’s nervous system suffers much less from syphilis 
than does that of the Caucasian. Fairbairn (22), for 
instance, says that in a discussion on neurosyphilis in 
the tropics all of the speakers stated that this condi- 
tion is rare and very few cases were reported, al- 
though all of them had had extensive experience with 
work in the tropics. Zieman (23a) said that he had 
only seen two cases among West Indians. Kirschner 
(23b) saw two cases in 3800 native patients. Kelly (24) 
said that tabes dorsalis and general paralysis of the in- 
sane were infrequent and the few cases of the latter 
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which were seen generally occurred among those who 
did not perform hard manual labor. Cook (25) said 
that in the Protectorate very few cases of locomotor 
ataxia or dementia paralytica were to be seen and he 
could not recall seeing one case of general paralysis of 
the insane among the population. Nelson (26), Nor- 
onha (27), Pearce (28) and many others agreed that 
neurosyphilis is rare in the natives of the tropics. 
Lehmann (29) gave the percentage of tabes dorsalis in 
the Caucasian as 80 per cent and only 20 per cent in 
the Negro. 

Paskind (30) from the results of his studies con- 
cluded that the Negro is less susceptible than the 
Caucasian to the central action of atropine. 

Vint (31) found the brain of the Kenya native to 
weigh 10.6 per cent or 152 gm. less than the average 
weight given for the brain of the European. Miller 
(32) said that the nervous system of the Negro ex- 
hibits a lessened sensibility to pain and shock and 
that the pure black type is the safest surgical risk to 
be found in our hospitals, although the mulatto is a 
poorer surgical risk than either of the pure races. 

Of interest is the rarity of ectodermal epithelial 
involvement in the Negro. The fragmentary evidence 
available seems to justify the conclusion that malig- 
nant tumors in the slave population were extremely 
rare corresponding in this respect to present day 
conditions in practically all parts of Africa. 

Hoffman (33), in studying the statistics of the 
Metropolitan Life Insurance Company for the years 
1911 to 1922, found that the rate for cancer of the 
skin was 2.1 per cent for Caucasian males and 0.7 per 
cent for colored males; the rate for the female Cau- 
casian was 1.6 per cent and the Negro was 0.8 per 
cent. Cancer of the skin constituted only 1.4 per cent 
of the Negro deaths from cancer in the United States 
during 1923 to 1927. In the total American popula- 
tion in 1927 this proportion was 2.8 per cent. Thus 
there is a marked difference in favor of the Negro in 
cancer of the skin which is deserving of consideration. 
In Detroit for the year 1930 the Caucasian rate for 
cancer was 75.6 and the Negro 38.3. (34). 

The relatively high incidence of arthritis in women 
who have uterine fibromyomas is no doubt of some 
importance. Since the etiology of the uterine fibro- 
myomas and arthritis are both unknown, speculation 
is useless. The same may be said for hypertension. It 
will be noted that 105 (29%) of the 362 patients who 
had the blood pressure recorded had systolic readings 
ranging from 140 to 270 mm. Hg, and the average age 
of this group was 45 years. Approximately one-third 
of the series, therefore, have either a mild or severe 
hypertension. Of course these patients are in the age 
level at which hypertension is apt to occur, but this 
does not detract from the fact that there is a sizable 
number who have this condition. 
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SUMMARY 

A series of 410 uterine fibromyomas associated with 
other clinical conditions is reported in Caucasian 
women. The average age in the series was 42 years. 

Two hundred and sixty-eight (65%) had a hy- 
sterectomy. Sixty-seven (18%) had radium therapy. 
Two hundred and fifty-three (63%) had goiter. One 
hundred and twenty-nine (37%) were subject to 
migraine headaches. One hundred and sixteen (28%) 
had some form of arthritis, the majority of cases being 
classified as osteoarthritis or hypertrophic arthritis. 

Sixty (22%) of the 268 hysterectomized cases had 
cholelithiasis. 

Three hundred and fifteen (75%) had one or more 
members of the immediate family who were 72 inches 
or more in height. 

One hundred and five (29%) of 362 patients whose 
blood pressure was recorded had systolic readings 
from 140 to 270 mm. Hg. The average age of this 
group was 45 years. 

Attention was called to the fact that uterine fibro- 
myomas are more common in Negro women. On the 
basis of a high incidence of adenomatous goiter in 
Caucasian women with fibromyomas, as shown in 
this series, Negro women should show a much greater 
incidence of goiter. Such is not the case and a racial 
singularity was invoked to explain the difference. 
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Ypsilanti State Hospital, Ypsilanti, Michigan 
“| HAT GLYCOGEN is present in the epithelial cells 
‘| of the vagina has been recognized for years, 
but factors responsible for quantitative 
changes in glycogen have nc* been investigated in de- 
tail. In the past such studies required a complicated 
staining technic. Since the introduction of the iodine 
vapor method by Mack (1) this obstacle has been 
overcome and future studies should be easier and may 
reveal valuable information concerning the physiology 
of the female generative tract. 

The presence of glycogen in the vaginal cells of 
newborn infants and sexually mature women, with a 
decrease or complete absence during childhood and 
the postmenopausal period suggests that the estro- 
genic hormone plays a part in its deposition. This as- 
sumption is corroborated by the appearance of glyco- 
gen coincidental with the increase in cornification in 
the vagina of children undergoing estrogenic treat- 
ment for gonorrheal vulvovaginitis (2) and during 
substitutional therapy in menopausal women. The 
studies of McLaren (3) on postmenopausal women, 
however, show that the age limits within which 
glycogen has been assumed to be absent are too 
sharply drawn. He was able to demonstrate small 
amounts in all sections of the vaginal wall examined 
regardless of the time which had passed since cessa- 
tion of menstrual periods. 

Because our knowledge regarding factors responsi- 
ble for glycogen mobilization in the vaginal mucosa is 
so meager this study was undertaken to provide in- 
formation concerning the effects of an abnormally high 
carbohydrate diet upon the glycogen content of the 
vagina as shown by vaginal smears stained specifically 
for that substance. 


METHOD OF STUDY 


A group of 14 postmenopausal women was selected 
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{ Vaginal Cell Glycogen} 


from the patients of the Ypsilanti State Hospital. 
The youngest subject was 64 years of age and the 
oldest 86. The selection was rade fron a larger po- 
tential group and these particular individuals were 
chosen because all demonstrated definite atrophic 
changes in the genitalia and none had any demonstra- 
ble physical or gynecological abnormality which 
might have influenced the results. All of the patients 
were ambulatory and on the general hospital diet. 

Vaginal smears were taken twice weekly and 
stained for glycogen by the iodine vapor method. The 
glycogen content of the cells as demonstrated in this 
manner was compared at intervals with Best carmine 
stains on identical spreads. Shorr stains for cell type 
were made prior to and during treatment. 

The glycogen smears were graded from + to 
++++, the gradation being primarily on the 
basis of the number of glycogen-containing cells. The 
smears were read in the following manner: 

+, only an occasional glycogen-containing cell. 
++, less than one-third of the cells contained glycogen. 
+++, from one-third to two-thirds of the cells contained 
glycogen. 
++++4, more than two-thirds of the cells contained glyco- 
gen. 

The Shorr stains were graded according to the 
degree of cornification of the cells. Those definitely 
unstimulated were read as atrophic. The various de- 
grees of cornification were recorded as early, moder- 
ate, advanced or complete. 

After an initial period of three weeks of observation 
without treatment the patients were divided arbi- 
trarily into three groups. During the remainder of the 
study the 5 patients in Group I were given 200 gm. 
of carbohydrate daily in excess of the general diet. 
After three weeks on the added glucose each was 
given 1 mg. of diethylstilbestrol daily for 12 days. 
Those in Group II (5 patients) were given no added 
carbohydrate but took diethylstilbestrol in the same 
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manner and at the same time as those in Group I. The 
4 patients in Group III were given 200 gm. of carbo- 
hydrate daily during the period of investigation but 
no estrogenic substance. The glucose was given in 
the form of clear hard candy and all of the subjects 
were kept under careful observation to insure their 
consuming the total amount of added glucose as well 
as the normal daily diet. 


RESULTS 
Glycogen content of the vaginal cells before treatment. 
Glycogen was found in the smears of every patient 


TABLE 1. PRETREATMENT VAGINAL SMEAR EXAMINATIONS 








Average Glycogen 
Age, for 3 Weeks 
Before Treatment 


Cell Type 





66 wate Atrophic 
79 Early 
68 Early 
64 Atrophic 
86 Moderate 
80 Atrophic 
73 Early 
77 Early 
84 Atrophic 
75 Early 
67 Early 
70 + Atrophic 
3 Atrophic 
71 + Atrophic 





despite the fact that all showed definite atrophic 
changes in the genitalia and all were at least 12 years 
postmenopausal. While in some instances the amount 
of glycogen was small the smears from several un- 
treated patients were read consistently as +++ 
(table 1). During the initial 3-week period of study 
without treatment little change was noted in the 
glycogen content. A comparison of the glycogen 
content and cell type (table 1) shows that in almost 
every instance in which the smears were graded as 
atrophic there were only small amounts of glycogen 
while in those in which there was more cornification 
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the glycogen was deposited in a greater concentration. 
It is of interest that patient 16 who was 86 years of 
age consistently showed a moderately advanced stage 
of cornification of the vaginal mucosa and glycogen 
in about half of the smeared cells. 

Glycogen response to the administration of car 
bohydrate. Nine patients (Group I and III) were 
given extra carbohydrate. In table 2 is tabulated the 
glycogen content of the vaginal cells during the 3 
week period of carbohydrate administration as com- 
pared with the pretreatment smears. No increase in 
glycogen was noted except in patient 15 in whom 
there was a change from + to +-+ during the first 
week of glucose administration. The actual increase 
in the amount of the substance as observed in the 
smears, however, was very slight. No change in the 
cell type could be detected in the stained smears. 

Glycogen response to the administration of di- 
ethylstilbestrol. In table 3 is shown a comparison of the 


response of the vaginal cells in Groups I and II to § 


stimulation with diethylstilbestrol. In both groups 
there was a definite increase in glycogen content ap- 
parent within one week. The increase was noted as 
a greater concentration in the individual cells and an 
increase in the number of glycogen-containing cells. 
No differences in rapidity of response or in total 
quantity of glycogen deposited could be detected 
between the two groups although the subjects in 
Group I continued to take the added glucose. 

The response as evaluated by increase in cornifica- 
tion of the cells likewise was not altered by the 
previous administration of carbohydrate. In both 
groups it was noted that an increase in the amount of 
glycogen could be otserved before there was much 
alteration in cell type and also that a change to an 
advanced stage of cornification did not necessarily 
accompany a heavy glycogen infiltration (table 3, 
patients 1, 13, 2). 

Three patients (1, 10, 16) had withdrawal bleeding 
following the administration of diethylstilbestrol. 
The flow was scant in amount, began two days after 
the drug was stopped and lasted two days. 


TABLE 2. GLYCOGEN CONTENT DURING CARBOHYDRATE ADMINISTRATION 








Average Pretreatment 


Patient Glycogen Content 


Glycogen Content During 3 Weeks of Treatment with 200°Grams of Excess 


Carbohydrate Daily 
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VAGINAL SMEARS AND GLYCOGEN 


TABLE 3. GLYCOGEN CONTENT AND CELL TYPE DURING DIETHYLSTILBESTROL THERAPY 








Patient | 


Diethylstilbestrol, 1 milligram Daily 





No Diethylstilbestrol 


4 Days 
Total, 4 milligrams 


12 Days 


8 Days 
Total, 8 milligrams Total 12 milligrams 





Group I 


Cell type Glycogen | 


Glycogen | 


Cell type 


Glycogen 





Glycogen | Cell type 





I Atrophic 
7 Atrophic 
10 Early 
13 Early 
16 Moderate 


Atrophic 
Early 
Early 
Early 
Moderate 


Early 
Advanced 
Advanced 
Early 
Advanced 


Atrophic 
Moderate 
Moderate 
Early 
Advanced 


[ 
| 
Cell type | 
| 
| 
| 





Group II 
2 Early 
Early 
Early 
Atrophic 
Early 














Early 
Moderate 
Moderate 
Early 
Early 


Early 

Advanced 
Advanced 
Advanced 
Moderate 


Early 
Advanced 
Moderate 
Advanced 
Moderate | 








SUMMARY 


The ingestion of glucose by the normal human 
being results in a temporary rise in blood sugar which 
is followed by an increase in liver and muscle glycogen 
and possible glycosuria (4). This occurs regardless of 
the age of the individual and is the result of the pro- 
tective body mechanism by which the blood sugar 
level is stabilized. 

Variations in glycogen content of epithelial cells of 
the vagina appear to reflect the level of the estrogenic 
hormone in the body rather than the amount of carbo- 
hydrate available to the cells. If this supposition is 
correct the vaginal cells during childhood and old age, 
when the estrin production is at a minimum, should 
be devoid of glycogen. This study of the glycogen 
content as seen in vaginal smears from a group of 
women well past the menopause shows that small 
amounts of glycogen are present in all cases regardless 
of the age and degree of atrophic change in the tissues. 
This may be interpreted as indicating the presence 
of small amounts of estrin or else that estrin is not 
entirely responsible for the control of glycogen dep- 
osition in the vaginal epityelium. 

An increase in the carbohydrate intake to a point 
well above average produced no noticeable change in 
the concentration of glycogen. A comparison of re- 
sponse to the administration of diethylstilbestrol in 
patients being given extra carbohydrate and in those 
on a normal diet revealed no change either in the 
rapidity with which the glycogen was laid down in 
the cells or in the total amount deposited during the 
test period. 


The accuracy of the iodine vapor method for stain- 
ing glycogen was checked by a comparison with 
identical slides stained by the Best carmine procedure. 
The amount of the material stained by the two 
methods was quantitatively comparable. 


CONCLUSIONS 


1. The results of a study of glycogen mobilization 
in the vaginal mucosa of postmenopausal women are 
presented here. 

2. Glycogen was demonstrated in the vaginal 
smear of every patient regardless of her age. 

3. The administration of excessive amounts of 
carbohydrate resulted in no change in the glycogen 
content of the vaginal cells. 

4. Diethylstilbestrol, 1 mg. daily for 12 days, pro- 
duced a definite increase in the amount of glycogen 
in all cases. No difference in response to the estro- 
genic substance was noted in patients on an ab- 
normally high carbohydrate diet as compared with 
those whose sugar intake was normal. 

5. The iodine vapor method of staining for glyco- 
gen is simple, inexpensive, and accurate. 
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N EFFORT WAS MADE to learn if a cyclic varia- 
A tion in the condition of the smallest blood 
vessels of the skin occurs from one menstrual 
period to the next. A number of correlations be- 
tween somatic, functional states and menstruation 
have been claimed, a few demonstrated and others 
denied (1, 2, 3). By utilizing a new method for evalu- 
ating the threshold of contractile excitability of the 
smallest blood vessels of human skin in response to 
graded mechanical stimulation (4, 5) it was possible 
to learn if ‘premenstrual tension’ or premenstrual in- 
crease in body weight was correlated with a change 
in the functional capabilities of the smallest cutane- 
ous blood vessels. In addition, data were obtained on 
the vasodilating capacity of these blood vessels by a 
method likewise recently developed. This second 
method grades the response of reactive hyperemia to 
a controlled pressure device for producing local cir- 
culatory stasis (5, 6). Briefly, the data from both series 
of tests failed to show any consistent variation in 
dermovascular responsiveness (contractility or vaso- 
dilating capacity) during the menstrual cycle. 

Six women medical students and one research as- 
sistant, all in good health, and between 22 and 28 
years of age were studied during a total of twenty- 
four menstrual cycles. The length of the cycles, and 
the number during which any individual was exam- 
ined, are shown in figure 1. Strength-duration curves 
of capillary contractility were obtained 66 times in 
all. Data on reactive hyperemia were obtained more 
than one hundred and fifty times. The results may be 
summarized as follows. 
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Tests for vasodilating capacity (reactive hyperemia). 
The data from these women were obtained on the 
skin of the forearm from November, 1940 to June, 
1941. At the same time, data were obtained on a 
group of 100 men of about equal ages. The two sets of 
data were wholly super-imposable, and showed a 
characteristic seasonal variation which has been re- 
ported in detail elsewhere (6). There was never any 
evidence that the threshold for reactive hyperemia 
varied with the menstrual cycle, even when observa- 
tions were made a day, or a few hours before the 
onset of menstruation, nor was there any characteris- 
tic change during the period of blood flow, or near 
the middle of any of the cycles studied. Observations 
were made, for the most part, at weekly intervals, but 
at times which were thought might have been crucial 
in the menstrual cycle, observations were frequently 
made twice or three times weekly. 

Tests for capillary contractility. Fewer data have 
been obtained with respect to these data than with 
the former. Sixty-six curves were obtained on the 
inner aspect of the forearm; in at least six menstrual 
cycles, curves of dermovascular excitability were ob- 
tained four to seven times. With respect to the rest, 
the days of the cycle on which the data were ob- 
tained was carefully kept; a written record of the 
length of each cycle was also kept. 

In order to bring the data together, the days of a 
cycle were expressed as a percentage of the whole 
cycle. By the device shown in figure 1, the separate 
coefficients of excitability [reciprocal of the products 
of the rheobase? and the chronaxie, in a strength 
duration curve (7)], are correlated with the relative 
times in the several cycles when the curves were ob- 
tained. Clearly, there is no clean-cut correlation be- 
tween the contractile excitability of the blood vessels 
and the menstrual cycle. That it would have been 
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Fig. 1. DATA SHOWING LACK OF CORRELATION between coefficient of excitation for capillary 


constriction in the skin in response to graded mechanical stimulation and the time in the men- 
strual cycle. (Stippled areas, period of menstruation represented as of 4 days’ duration.) 

Use of the nomogram: a) Find in the lower graph the figure for the day of the menstrual 
cycle on which an observation is made. b) Find at the right edge the number of days’ length of 
that cycle. c) At the point of intersection of these two lines read at the top, from the corre- 
sponding vertical ordinate, the percentage value of the corresponding cycle. Examples: A) An 
observation made on day 16 (read at bottom) of a cycle 32 days in length (read at right) is at 
the 50% point (read at top) of the cycle. B) Day 16 of a 24-day cycle is 66% of the cycle. Simi- 
larly for any other day, or fraction of a day, if one chooses to read that closely. 
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MONG THE EFFECTS On somatic tissues of estro- 
A genic and androgenic hormones, those in- 
volving the cutaneous blood vessels are 
particularly noteworthy. The evidence for this state- 
ment is both experimental and clinical. Clinically, 
both types of hormones have served to provide relief 
from flushes resulting from gonadal insufficiency. In 
this regard the actions are in part indirect, involving 
the central nervous system, and in part directly upon 
the blood vessels themselves (1, 2, 3). 

From the experimental standpoint, androgenic sub- 
stances have been shown to alter both the amount of 
blood in the cutaneous vessels, and the ratio of oxy- 
genated to reduced hemoglobin (4). In general, the 
quantity of oxyhemoglobin increases relative to the 
amount of reduced hemoglobin, following injection of 
testosterone propionate into castrate and eunuchoid 
men. As for estrogens, these have been found to dilate 
the smallest blood vessels of the rabbit's ear (5) and 
to increase the amount of acetylcholine, a potent 
vasodilator, in certain tissues such as the uterus of the 
rabbit (1, 6), and the nasal mucosa of rabbits and cats 
(7). 

The above mentioned effects would seem to be, at 
least in part, reflections of changes in the condition of 
the smallest blood vessels. The experiments reported 
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in this paper are attempts to determine directly the 
character and extent of changes in the cutaneous 
blood vessels following administration of certain ster 
oids to castrate, eunuchoid, and normal men. 


METHODS AND PROCEDURES 


The present studies are based primarily upon two 
new methods for testing the sensitivity of the small- 
est cutaneous blood vessels to graded stimulation. 
One method, already employed in measuring the ir- 
ritability (vasoconstriction) of blood vessels in nor- 
mal subjects (8), tests the sensitivity of cutaneous 
blood vessels to various intensities of mechanical 
stimulation. The intensity of stimulation can be ac- 
curately controlled and varied at will with regard to 
either the rate or the force of application. 

The second method rests upon a quantitative meas- 
ure of the time required for a period of local ischemia 
to elicit a given degree of reactive hyperemia. This re’ 
sponse is the result of the production within the tis- 
sues of vasodilating substances. The normal range of 
individual and seasonal values (9) offers a basis for 
comparison with the vascular actions of the steroid 
hormones. Details of the routine in these and in the 
other tests employed are as follows. 


Each subject came to the laboratory in the early after 
noon. After a period of relative quiet, observations were 
begun. First, the threshold time for production of a given 
degree of reactive hyperemia was measured. 

This was followed by determination of the inten 
sity-duration curve for the excitation of capillary contrac’ 
tility. This consists of measuring on the inner aspect of 
the forearm the minimal weight necessary at any given rate 
of application to evoke a light line of erythema along the 
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path followed by the automatically-driven contact point. 
The line of erythema appears in the center of an area of 
pallor (vasoconstriction). This threshold response, which 
may be determined to within 20 gm. or less in a total of 
from 200 to 1,000 gm. comprises the first two steps of the 
‘triple response’ (10). 

The next measure was of the effect of circulatory stasis 
on the above-described threshold to mechanical stroking. 
The procedure was designed to gauge the sensitivity of 
the contractile elements of the blood vessels to depriva- 
tion of oxygen; this method has been accorded extended 
study in an earlier paper on other subjects (8). 

The third measurement was of changes in the skin 
temperature of the forehead, hands and lower leg. These 
were made with the patient in recumbent and standing 
positions in order to gauge vasomotor adjustments to 
postural changes (cf. 11). 

On the following morning the subject returned to the 
laboratory for repetition of the determinations of the 
previous day. In addition, examination was made of the 
effect of iontophoretic passage into the skin of definite 
amounts of eserine sulfate. A fresh solution was prepared 
in a concentration of 0.1 mg. per cc. of distilled water and 
applied on a saturated cotton pad around a brass electrode 
(diameter of 1.9 cm.) which served as the anode. The cur- 
rent was 22.5 volts at 1 milliampere. The passage of the 
current continued 1 minute and in a few instances, for 
either 2 or 4 minutes. The extent and development of the 
pattern of erythema at intervals of five minutes denoted 
the sensitivity of the cutaneous blood vessels to the dilat- 
ing action of eserine. The procedure was employed in an 
attempt to ascertain whether or not the hormones ren- 
dered the blocd vessels more susceptible to a drug which 
sensitizes the tissue to the action of acetylcholine. 

Tests of capillary fragility by the suction method were 
also made according to the technique of Brewer (12). 

Immediately after completion of these procedures, the 
subject was prepared for injection of hormone. He was 
seated comfortably with one finger in a plethysmograph 
sealed with care to allow return of venous blood from the 
digit. A 30-gauge thermocouple junction of iron and con- 
stantin leading to a Leeds and Northrop (Micromax) 
recording potentiometer, was used to obtain a continuous 
record of the nail-bed temperature. When the droplet in 
the plethysmograph oscillated about a constant level with 
each heart beat, the injection of hormone was made intra- 
muscularly in the contralateral upper arm. Room tempera- 
ture and relative humidity were noted at intervals. The 
effects of the injection upon finger volume and skin tem- 
perature were thus observed for from one-half to a full 
hour. The data were plotted together on single coordinate 
paper. Upon completion of this procedure the tests em- 
ployed prior to administration of hormone were repeated 
with notation as to the respective times since the injec- 
tion. In some experiments, the more significant tests were 
repeated several times such as at 3 to 4, and 5 to 6 hours 
after the injection. 

On the third day control readings were taken, the sec- 
ond injection given and the routine tests again repeated. 

In contrast to the studies of castrate and eunuchoid 
men, the normal subjects were tested only on separate, 
rather than consecutive days. 
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The subjects used in this study included two cas- 
trate and two eunuchoid men who had been employed 
in an earlier spectrophotometric study of cutaneous 
blood vessels and their response to androgens (4). 
Other subjects included a normal man of 37 years, 
who was observed repeatedly in investigations of the 
effects of estrogen (13) and another normal man 26 
years of age. 

Tests were made before and after administrations 
of various hormones:* a), testosterone propionate (20 
mg. per injection) in 13 instances, twice in normal 
subjects, twice in eunuchoids and nine times in cas- 
trates; b), desoxycorticosterone acetate (§ mg. per 
injection) once in a normal subject and twice in two 
castrates; c), progesterone (§ mg. per injection) once 
each in normal and castrate subjects; d), estradiol 
monopropionate (2.5 mg. per injection) once in a nor- 
mal subject (who had been observed upon receiving 
six such injections in the earlier study (13)), and twice 
in two castrates. One cc. of peanut oil was used as the 
vehicle for all of the hormones. Control experiments 
included injections of this solvent alone twice into a 
normal subject and three times into two castrates. 
The type of material injected, i.e., hormone or blank 
injection was not disclosed to the subjects. Studies 
extended from December, 1940 to June, 1941. 


RESULTS 


Findings in Untreated Castrate and Eunuch- 
oid Men That Did Not Differ Notably 
from Those in Normal Men 


The capacity of the blood vessels to dilate and con- 
tract, as tested by local ischemia, was not unlike that 
in a large group of normal subjects. The seasonal trend 
(cf. 9) and ease with which reactive hyperemia is 
elicitable was in all four cases within the standard de- 
viation of a group of 100 normal individuals. 

Susceptibility of the blood vessels to graded me- 
chanical stimulation (white reaction) was within the 
normal range, the average of the Lassalle coefficient 
in castrates being 0.85 X 10-4 and 0.82 X 10 * respec- 
tively (see below for a description of the Lassalle co- 
efficient of excitability). In the earlier study of 38 nor- 
mal men, the mean coefficient was 0.53 X 1074 with a 
standard error of the mean of +0.08. Thus the data 
for the two castrates fall outside the significant mean 
value for normal subjects, but in view of the paucity 
of data and the fact that they are obtained from only 
two subjects, the conclusion is not warranted that the 
smallest cutaneous vessels of male castrates are more 
excitable than those of normal individuals. 

In one respect, however, the susceptibility of the 


3 The testosterone propionate (Perandren), desoxycorticoster- 
one acetate (Percorten) and progesterone (Lutocyclin) were fur- 
nished by the Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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blood vessels to stimulation differed in castrate sub- 
jects from those in normal men. Their variability in re- 
action and ‘spontaneous’ instability are much greater 
than have been observed in any normal subject. Thus, 
in the normal man who has been studied most exten- 
sively, the coefficient of excitability has shown about 
a tenfold variation over a period of nine months, 
whereas the castrates have shown as much as a fifty- 
fold variation, within the space of three days. This 
variability could not be correlated with any particu- 
lar event or condition. 

The eunuchoid subjects had Lassalle coeflicients of 
0.19 X 10-4 and 0.29 X10~ respectively, and so ex- 
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Fig. 1. CAPILLARY CONSTRICTION OF SKIN BLOOD VESSELS IN RESPONSE TO GRADED MECHANICAL STIMULATION. Plotted on logarit hm-log’ 
arithm coordinates, shows that by 1 to 3 hours after injection of testosterone propionate more weight is required to evoke a threshold 
response, i.e., the excitability of the blood vessels is diminished. The upper set of curves are of the effects in a castrate man on 2 lifferent 


days, the lower set are from a eunuchoid subject. 
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Phenomena Not Affected by the Hormone: 
Under the Conditions Employed 
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Fig. 2. TestosrERONE PROPIONATE CAUSES A DECREASE IN EXCITABILITY OF BLOOD VESSELS IN NORMAL SUB- 
jects. This can be compared with figure 1 of castrate and eunuchoid subjects. 


nanner by injected hormones. These included the ad- 
justment of skin temperature to postural change, the 
response of the cutaneous blood vessels to ischemia 
(reactive hyperemia test), the sensitivity to eserine, 
ind the fragility of the capillaries. Thus it is clear that 
ateriolar tone and its adjustment to change in posi- 
tion of the body is unaffected, at least within the first 
fw hours, by any of the hormones used. Similarly, 
there is no altered susceptibility of the smallest cu- 
taneous blood vessels to vasodilating substances, 
ther as produced autogenously from local ischemia 
or as afforded in the introduction of eserine by ionto- 
phoresis. 


Changes Induced or Influenced by the 
Hormones as Employed 


Contractility of capillaries. The contractile response 
of cutaneous vessels upon graded mechanical stimula- 
tion is influenced by certain of the steroid hormones. 
Testosterone propionate raises the threshold of con- 
tactile response to mechanical stimulation, not only 
in castrate and eunuchoid but also in normal men. 
Exemplary changes are shown in figures 1 and 2 in 
which the logarithm-logarithm plotting of the inten- 
sity-duration curves are given prior to each injection 
(narked ‘control’) and at selected times after adminis- 
tration of the hormone. Vertical increases in the posi- 
tion of the curves after injection of the subjects show 
the minimal additional weight necessary at each speed 
of application in order to elicit a threshold response. 

The coefficient of excitability (Lassalle coefficient = 

I 





—) shows a similar relationship 
theobase” X chronaxie 


inthe direction of decreased excitability. In figure 3 





and in subsequent graphs in which this value is indi- 
cated, the coefficient has been calculated, and any 
change in response after the injection is estimated in 
terms of percentage of deviation from the control 
value of the coefficient of excitability (8). 

In general, these and other data show that during 
the first four hours following injection of testosterone 
propionate, there is a decrease in sensitivity (an in- 
creased threshold) for about four hours, but that by 
the sixth hour the excitability has returned to normal 
or greater than normal values, and so persists for as 
long as the measurements were continued (about 22 
hours after injection). 

As a point of correlation it is of interest to note in 
spectrophotometric evaluation of cutaneous vascular 
changes in castrate and eunuchoid subjects, that be- 
ginning within one hour after injection of testosterone 
propionate, there is an increase in the amount of 
oxygenated hemoglobin in the dermal vessels. “The 
action of male hormone began within one hour after 
injection, reaching a maximum effect in 2 to 3 
hours” (4). 

With injections of peanut oil alone, no regular 
change was observed in the excitability of the small- 
est blood vessels. In two tests of a normal subject, the 
oil was without measurable effect (fig. 4). In cas- 
trates some of the readings gave essentially control 
values, but there were instances, in keeping with the 
general observation of variable dermovascular irrita- 
bility in these subjects, when there was considerable 
deviation from the pre-injection level, in the direction 
of increased excitability of the blood vessels (fig. 3). 
This erratic variability is in contrast to the con- 
sistent elevation of threshold (decrease in excitability) 
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Fig. 3. COMPARISON OF EFFECTS IN THE SAME INDIVIDUALS OF TESTOSTERONE PROPIONATE (left chart) AND OF 
PEANUT OIL (right chart) ON THE EXCITABILITY OF DERMAL BLOOD VESSELS IN NORMAL, EUNUCHOID AND CAS- 
TRATE MEN. In the second chart, coeflicients of excitability, calculated from the data of the intensity-dura- 
tion curve observed in each man (see text), are compared in terms of percentage deviation from the control 
coefficient of excitability, which is the value observed prior to treatment with hormone. 


observed following administration of testosterone 
(fig. 1, 2), and to the opposite effect of estradiol pro- 
pionate, as described below. 
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Fig. 4. Errect OF INJECTIONS OF PEANUT OIL. 
These exerted little influence on the intensity- 
duration curve of blood-vessel excitability in a nor- 
mal man. In figure 3 is shown the variability in re- 
sponse of castrate men to mechanical stimuli, a 
variability not pronounced in the normal men un- 
der study. 


The effect of the estradiol propionate is shown in 
figure 5. Whereas its influence as revealed in the 
logarithm-logarithm plotting was somewhat variable, 
the effect of the hormone as evaluated by the coefhi 
cient of excitability was consistent, namely an in- 
creased sensitivity of the blood vessels even in the 
normal subject whose vessels were unaffected by the 
injection of oil alone.‘ 

With desoxycorticosterone acetate, however, no 
regular variation is seen in either manner of analysis 
of the data. This is shown in figure 6 in which the 
intensity-duration curve in C.S. was elevated mark 
edly after one hour, whereas in G.S. and S.R. they 
were raised only slightly and the coefficients of ex: 
citability were even decreased at the end of one hour. 

The effect of progesterone, in the two cases in 
which it was used, was quite similar in both normal 


4 The apparent paradox of little, or no change, in the effect of 
estrogen when the data are plotted on the double logarithm paper 
but of regular change in the coefficient of excitability, lies in the 
fact that the coordinate plotting focuses attention upon the in 
tensity parameter of the strength-duration curve through the 
region of inflection whereas the Lassalle coefficient encompasses 
the intensity parameter (rheobase) at one extreme of the curve 
and the time parameter at the other (chronaxie). Thus, the rheo- 
base may become elevated, and so the intensity elevated in the 
logarithm-logarithm plotting, and the chronaxie shortened, as in 
the case with estrogens. In such a case, the coefficient may change 
in one direction and the graph show no change, or even an oppo 
site one. Since both methods of treatment are wholly empirical (8) 
one feels doubly reassured when both vary in the same direction, 
as with testosterone propionate, although the effect of a procedure 
probably may be estimated when (as with estrogen) the findings 
with one method of evaluation are consistent, and not wholly of: 
set or contravened by the other. 
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and castrate men. Within the first hour the curves of 
threshold responsiveness were elevated and the co 
dficient of excitability was lower (fig. 7). By the 
fourth hour the values of the coefficient were in the 
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fied compound); estradiol propionate 
apparently served to increase the ex’ 
citability of the vessels; desoxycorti- 
costerone acetate to be without a reg- 

















































































Aine ieee snes Bae ae " 
-----—— - T $ 
500 4 900f- 4 +150 I\ 4900 
400 ego | ROE y | \ a 
~ Sag 700 25k: \ ' 
Skt Ch XControl 4 600F si 9 ° Gs 
+ 1 § 0 500k 4 = iy x=SR 
rc 1 1 £ oO 
re: © L ! oo a 5 
| 5 400F a Wer ads 
, a T T im j “ 
% eS > 00h | +50 
< 300 SS ~seéihr A a ontro 3 
F Ba Z ~ +25 
: ee B x 
Ss Z 200 + = 
200 2hr. = = x Normal 
7) 
GS. v oe ‘ad 
Age 45 «Control Nocmal 
Castrate 
-50 l l i 1 i 
100 ad J 1 + 1 2 a 4 5 6 
| | ae 2 ! ! 1 
0 1 re ae gir . . a I INJECTION or 
DURATION ~ Sec/em DURATION — Sec/cm. (23 mg. E.P) 


Fig. 5. EFFECTS OF ESTRADIOL PROPIONATE ON EXCITABILITY OF 


BLOOD VESSELS IN CASTRATE AND NORMAL MEN. These appear 


to be variable when listed in logarithm-logarithm plottings of intensity-duration curves (left and center charts), but when an- 
alyzed as changes in the coefficients of excitability (right chart), show an increased sensitivity of the blood vessels. In G.S., 
the ‘control’ curve occupied the lowest position ever obtained on any subject, as seen in comparison with control curves 
on the same subject at other times (fig. 1, 6). A footnote is appended to the text concerning fluctuations in blood vessel ex- 


citability in castrate subjects. 
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Fig. 6. ErrecT OF ADMINISTRATION OF DESOXYCORTICOSTERONE ACETATE TO ONE NORMAL AND TWO CASTRATE 
MEN. The substance exerted no regular influence on the threshold (left and center charts of intensity-duration 
curves in logarithm-logarithm plotting) or coefficient (right chart) of excitability. 


reverse direction, indicating increased sensitivity of 
the blood vessels to mechanical stimulation. 

All in all, therefore, testosterone 
propionate served to diminish capil- 
lary excitability during the first four 
hours; progesterone to diminish the 
sensitivity, but more transiently (per- 
haps related to the use of an unesteri- 





ular or well-defined action in either 
direction. 

Susceptibility of blood vessels to ischemia. The sen- 
sitivity of the dermal blood vessels to ischemia was 
not observed to change in the two normal subjects 
with any of the hormones used, but underwent 
change in men with testicular insufficiency upon use 
of 3 of the steroid substances employed. In castrate 
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and eunuchoid subjects the threshold to mechanical 
stimulation upon circulatory stasis was altered as fol- 
lows. In 6 of 9 tests in castrates and 2 of 4 tests in 
eunuchoid subjects, the threshold was raised, that is, 
the vessels were less excitable by testosterone pro- 
pionate; with desoxycorticosterone acetate it was 
elevated 2 or 3 times in castrate subjects; with pro- 
gesterone it was raised in a single test in a castrate 
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the dermovascular actions of estradiol propionate and 
testosterone propionate, although it must be recog. 
nized that the latter compound was employed in 
quantities eight times greater by weight than that 
of the estradiol propionate. Use of these larger quan. 
tities is in keeping with the employment of clinically 
effective doses. In the present observations the in- 
crease in finger volume following administration of 
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Fig. 7. ADMINISTRATION OF PROGESTERONE TO A NORMAL AND TO A CASTRATE MAN. This was followed within 
an hour by an increased threshold of excitability (left and center charts of intensity-duration curves with logarithm- 
logarithm plotting) and lower coefficients of excitability (right chart). 


man. Estrogen had no measurable effect on blood 
vessel excitability following stasis in normal or hypo- 
gonadal individuals. These results signify, therefore, 
that the responses of the smallest blood vessels of the 
skin in castrate and eunuchoid subjects are affected 
by these hormones, testosterone propionate in par- 
ticular rendering the vessels less susceptible to oxy- 
gen-lack, resulting from circulatory stasis. 

Finger volume. Testosterone propionate gave rise 
in several instances to significant increases in the 
finger volume of castrate men. This was observed in 
3 of 4 tests, with changes in volume ranging from 
0.72 to 4.9 per cent. These values compare in mag- 
nitude with those which follow injections of estro- 
gens in normal men and in menopausal women. 

No effect on finger volume was observed with the 
use of estradiol propionate, progesterone or desoxy- 
corticosterone acetate; this in marked contrast to the 
appreciable increase in volume induced by estrogen 
in normal men (13) and menopausal women (2). 
Estradiol propionate as well as desoxycorticosterone 
acetate, progesterone, and peanut oil were without 
effect in all tests in eunuchoid and castrate subjects. 
The oil vehicle either with or without testosterone 
propionate exerted no appreciable effect in the normal 
subject. 

There appear to be important differences between 


testosterone propionate was accompanied in some 
instances by an appreciable elevation of skin tempera 
ture. This is the result of an increase in the rate of 
blood flow through the skin, and is in part presum- 
ably a reflection of relaxed tone in the dermal ves. 
sels, probably of the arterioles. With estrogen, how 
ever, the cases observed in a previous study (13) had 
an increase in finger volume unaccompanied by a 
change of skin temperature. When such a response to 
estrogen occurs, therefore, it may be the result of in- 
crease in fluid outside of the blood vessels (14) or of 
dilatation of the smallest vessels beyond the terminal 
arterioles. This latter possibility is supported by 
direct observation of the dilating effect of estrogen 
upon the blood vessels of the ear to castrated rabbits 
(5). Unpublished data (Edwards and co-workers) ob- 
tained by spectrophotometric study show, moreover, 
that injection of estradiol propionate (2.5 mg.) into 
two castrate men failed to give the large increase in 
the quantity of hemoglobin and shift to oxyhemo 
globin observed upon injection of these same men 
with testosterone propionate (20 mg.). Thus there 
appear to be fundamentally different vascular actions 
of androgens and estrogens, differences that are 
demonstrable with respect to their sites of action, the 
nature of gonadal insufficiency at the time of injec’ 
tion, and the effects on the susceptibility of the 
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smallest blood vessels to trauma and circulatory sta- 
sis. 
DISCUSSION 


Little need be said regarding the results of this 
study, recapitulated in table 1. Of all the data, there 
js one prominent feature which should be of most 
gneral interest. It pertains to three related facts. a). 
In hypogonadal men, especially castrates, great in- 
stability of the cutaneous vessels is encountered. This 
is so clinically, and we have found this to be associ- 
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In conclusion, one further correlation may be made. 
Only estradiol of the steroids tested, failed to affect 
the excitability of the smallest blood vessels in the 
skin during local anoxia. One naturally asks how it 
differs from the others, stereochemically, or con- 
versely, what the other three steroids have in com- 
mon, in this respect. One common feature which 
these three molecules with similar actions possess is 
that they are alpha, beta unsaturated ketones, with 
the carbonyl group in position 3 and the alpha carbon 
at A‘. The fact that testosterone was so much more 


TABLE I. TESTS OF DERMOVASCULAR ACTIONS OF STEROID HORMONES 
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ated with transient and extensive increases in ex- 
citability to direct mechanical stimulation. b). A 
result of androgen administration is to increase the 
amount of oxyhemoglobin in the cutaneous blood 
vessels of hypogonadal men, especially castrates. c). 
And the smallest blood vessels in the skin of hypo- 
gonadal men are less excitable to mechanical stimuli 
during local anoxia after injection of androgen than 
before; this was the case with three of the four ster- 
oids employed (all but estradiol). The inferences to 
be derived from this association of facts are several. 
They suggest that the primary deficiency in hypo- 
gonadal men stems from the fact that the smallest 
blood vessels are denied an optimal complement of 
oxygen, in the form of oxyhemoglobin; they manifest 
this lack by vasomotor instability and ready suscepti- 
bility to further oxygen-lack. By analogy, therefore, 
the dermovascular action of androgens (and related 
substances) may mean that alleviation of vasomotor 
instability in hypogonadal males depends largely, if 
not primarily, upon augmentation of the available 
oxygen supply. Estrogen lacks this particular pharma- 
codynamic action which androgens clearly possess in 
hypogonadal men. 


effective than the other substances in the present ex- 
periments may best be explained on the grounds that 
it was used in much higher dosage than were pro- 
gesterone and desoxycorticosterone acetate. 

The intriguing question remains for future inves- 
tigation, therefore, as to why this particular chemical 
moiety in ring I of a steroid substance evokes this spe- 
cifically demonstrable action. 


SUMMARY 


Upon two castrates, two eunuchoid and two nor- 
mal men repeated measurements were made of a 
number of cutaneous vascular and vasomotor adjust- 
ments following single injections of certain steroid 
hormones, and of the peanut oil vehicle alone. The 
hormones employed were testosterone propionate, es- 
tradiol propionate, progesterone, and desoxycorti- 
costerone acetate. 

Some of the tests reflected no difference between 
normal and hypogonadal men. These tests included 
a), the contractile response of the blood vessels upon 
graded chemical stimulation of the integument; b), 
the vasomotor adjustment of dermal blood vessels to 
postural changes; c), the ease with which reactive 
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hyperemia was induced by local ischemia; d), the ef- 
fects produced by eserine, as introduced by ion- 
tophoresis; and e), capillary fragility. In all of these 
respects the responses of dermal blood vessels of cas- 
trates and eunuchoids did not definitely exceed nor- 
mal limits. 

The excitability of the cutaneous blood vessels as 
measured by graded mechanical stimulation was far 
more variable in castrate than in normal men. The 
variations were characterized by the suddenness of 
their appearance and by their extensiveness. 

Two of the hormones rendered blood vessels less 
excitable in all subjects tested. Testosterone pro- 
pionate had the most marked effect which reached a 
maximum about the fourth hour following the injec- 
tion. Progesterone had a similar action, but less 
marked and more transient. Desoxycorticosterone 
acetate exerted no consistent influence. The excita- 
bility of the blood vessels in all subjects was in- 
creased slightly and in a transitory fashion by estra- 
diol propionate. A summary of these results is given 
in table 1. 

In individuals with testicular insufficiency, more 
than in normal men, all of the steroids under trial, 
except estradiol propionate, increased the threshold 
of the susceptibility of blood vessels to deprivation 
of oxygen. The deprivation of oxygen was obtained 
by complete circulatory stasis from a ligature applied 
to the arm. 

Testosterone propionate caused a marked increase 
in the finger volume of castrate men. This action was 
not seen in the normal or in the eunuchoid men. Des- 
oxycorticosterone acetate, progesterone, and estra- 
diol propionate exerted no detected effects on finger 
volume in castrate or in eunuchoid individuals. Only 
estradiol propionate increased finger volume in the 
normal men. 

CONCLUSIONS 


Significant differences exist between the dermo- 
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vascular actions of estrogen and testosterone pro 
pionate. Androgens and estrogens exert demonstra 
bly different effects upon the blood vessels of the skin, 
The reactions, in part at least, apparently affect dif. 
ferent regions of the vascular tree, and depend also 
upon the degree of gonadal insufliciency at the time of 
injection. In castrated males, there are fluctuations in 
excitability of the smallest blood vessels of the skin 
which greatly exceed those found in normal subjects, 
These fluctuations not only exceed by a wide margin 
the relatively small changes in excitability noted in 
normal men, but are also characterized by suddenness 
of appearance and disappearance as well. Finally, cor. 
relations made with previous spectrophotometric 
studies (4) of blood in cutaneous vessels show the 
increase of hemoglobin in the skin after injection of 
testosterone to be coupled with transient vasodilata- 
tion and diminished excitability of the smallest blood 
vessels of the skin. 
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Clinical Use of Testosterone 





in the Male Climacteric 


SraNLEY F. GOLDMAN, M.D. Anp 
Mark J. Marxuam, M.D. 


plex problems of aging. Its etiology is confused 

and undetermined. Its symptomatology is in- 
volved, tremendously varied, and rarely brought to 
the attention of the physician in all its diversity. This 
latter fact is so, because of the very diversity of these 
symptoms and because of the apparent lack of rela- 
tionship between the various physiologic systems 
involved. Treatment of this state is still in its earliest 
trial stage. 

No definite set of criteria for determining the age 
limits of the climacteric state has been developed. 
Limits range from Havelock Ellis’ description of the 
onset of the ‘critical age’ at 38, to any decade there- 
after. Certainly, copulatory frequency is no criterion 
of the climacteric since Pearl's data on such frequency 
indicated a high variability—8 to 10 times as variable 
as data for body weight. And although, accord- 
ing to Engle (1), sex impotence is a concomitant of the 
aging process, the variability of this symptom is too 
great to permit its use as a sole criterion. Moore (2) 
believes that old age as determined by the morphology 
of the prostate may be considered definite at sixty 
years. However, only 4 of every 10 males showing 
such definite morphological changes of the prostate 
will show any signs of obstruction. The signs and 
symptoms of prostatism per se, therefore, cannot serve 
as criteria in determining the presence of the male 
climacteric. 

From a hormonal point of view, additional diff- 
culties present themselves. No phenomenon equiva- 
knt to the female menopause can be demonstrated in 
the male. There is no sharp decline in reproductive 
capacity within any one limited period. Nor is there, 
atany given time, a marked increase in the excretion 
of gonadotropins such as is demonstrable in women. 

The menopause is one of the many signs of the 
aging of the female genital organs. Strictly speaking, 
the menopause means the final cessation of men- 
struation. Before this takes place, irregularities in 
menstrual rhythm and a whole group of neurocircula- 
tory symptoms appear. These symptoms plus added 
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psychic phenomena may persist for several years after 
complete cessation of menstruation. The term climac- 
teric is used to embrace not only the menopause, but 
the whole symptom complex occurring during this 
period. 

It is in this sense that the term climacteric may be 
applied to the male—as a period in life. In the same 
sense, although we cannot use impotence or the 
symptoms of prostatism or neurocirculatory disturb- 
ances individually as criteria for establishing the 
definite presence of endocrine imbalance, the related 
presence of all or some of these symptoms in a patient 
are indicative that we may be dealing with the male 
climacteric. 

The symptoms of the male climacteric can, there- 
fore, be grouped under four clinical headings: a), 
Neurocirculatory, b), psychosexual, c), genitourinary 
and d), miscellaneous. The neurocirculatory symptoms 
include all those that may be observed in the female 
climacteric. These are hot and cold flashes, excessive 
perspiration, palpitation, dizziness, tingling, head- 
aches and cardiac angina. 

Clinically, it is rare to find the various anxiety 
states and other mental disturbances dissociated from 
the presence of decreased libido and partial or com- 
plete impotence. For this reason, it would appear 
best to link these phenomena under one category— 
the psychosexual. 

The genito-urinary symptoms of frequency, noc- 
turia, dribbling, inability to start the urinary stream 
and occasional dysuria are almost invariably associated 
with changes in the prostate and seminal vesicles— 
particularly with benign prostatic hypertrophy. 

Among the miscellaneous symptoms can be in- 
cluded muscular aches, fatigue not attributable to 
the cardiovascular and other systems and the ac- 
cumulation of lower-trunk fat (3). 

It has been established that the ovarian hormones 
are necessary to maintain the female reproductive 
organs in good physiologic state. In the female, estro- 
genic substances play an important part in maintain- 
ing the water balance and the vascularization of the 
genital tissues—factors which are of fundamental 
importance in the study of the causes of aging. A 
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similar relationship exists between the testis and the 
male genital tissues. According to Engle, atrophy of 
the prostate and seminal vesicles occurs following 
castration in all mammals, including man. Senile in- 
volution or atrophy seems to depend on the complete 
atsence of the testis hormone. This would offer no 
explanation for the preponderance of benign prostatic 
hypertrophy in the fifth and later decades. To explain 
this state, Zuckerman (4) and Laqueur (5) have 
posited an imtalance between androgens and estro- 
gens—the decrease in androgen during the climac- 
teric enabling uninhibited estrogenic substances to 
produce prostatic hypertrophy. It is interesting to 
find in this connection that in 1936, Zuckerman (4) 
experimentally produced prostatic hypertrophy in 
monkeys by injecting estrogenic hormones. On the 
other hand, Lower, Engle and McCullagh (6) believe 
that the testis hormones have a fraction which de- 
creases the prostate size by inhibiting the pituitary. 
During the climacteric, when there is a decrease in 
androgens, this inhibiting influence would disappear 
permitting the prostate to hypertrophy. This sub- 
stance was called ‘inhibin’ by these investigators. In 
any case, some relationship between the hormonal 
state in the climacteric and benign prostatic hyper- 
trophy does appear to exist. Working on this assump- 
tion, numerous investigators, including among others 
Zuckerman and Greene (7), Cary (8), Dix (9), 
Douglas (10), Bolend (11), and Day (12), have been 
clinically able to relieve in varying degrees the symp- 
toms of prostatism by the use of testosterone pro- 
pionate. 

It was inevitable that, following successful replace- 
ment therapy in castrates, eunuchoids and youthful 
hypogonads, attempts should be made to treat the 
impotence associated with the male climacteric. Mc- 
Cullagh (13), Dunn (14), Hamilton (15) and Douglas 
(10) have reported the successful restoration of 
potency in the male climacteric by the use of testo- 
sterone propionate. Psychic disturbances and changes 
in the general physical state provide too confusing a 
complication to permit adequate evaluation of these 
results. Carmichael and Noonan (16), who treated 18 
impotent men with androgens and obtained good re- 
sults in 7 considered these good results as psycho- 
logical in origin. 

In the female, estrogenic substances have been 
found to give symptomatic relief of a wide variety of 
neurocirculatory symptoms occurring in and about 
the time of the female menopause. Reynolds and 
Forbes (17), working with estrogens in males have 
been able to produce definite dilatation of the skin 
vessels, establishing the vascular effect of these sub- 
stances. Using the hypotheses of Zuckerman (4) and 
Laqueur (5) concerning androgen and estrogen im- 
balance, at least a tentative explanation of the hot 
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and cold flashes and excessive perspiration seen in the 
male climacteric can be offered. From a clinical point 
of view, however, Bonnell, Pritchett and Rardin (18) 
have attributed vasodilatory properties to both 
estrogenic and androgenic hormones. These workers 
treated 23 patients having cardiac disease. Of the 
23, 18 were men. Of these 18, 5 received androgens 
alone, 11 were given estrogens and 2 received both 


androgens and estrogens. Complete relief was ob. | 
tained in 4 of these men and good to excellent results _| 


in 13 of them. Fewer anginal attacks occurred and 
fatigue and dyspnea decreased. The results were es. 
sentially similar whether estrogens or androgens were 
used. Here too, whether we are dealing with the re- 
establishment of some endocrine balance, or direct 
substitution therapy, some relationship does scem to 
exist between various neurocirculatory distur)ances 
and the hormonal state preponderantly found in the 
climacteric. 

We feel convinced that there is an imbalance of in- 
ternal secretion in those men presenting various com- 
binations of the above described symptom groups. 
And, since we feel that this imbalance is analogous to 
that which is so successfully treated in women with 
estrogenic substances, we have selected the following 
eight cases and treated them with testosterone pro 
pionate! after being convinced that, in so far as the 
cardiovascular symptoms were concerned, there was 
no organic pathology present. The first of this series 
of cases was carefully followed and treated both on 
the wards of the Bronx Hospital and in the Endocrine 
Clinic of the Bronx Hospital. Cases 2, 3, 4, 5 and 6 
were selected from the private practice of one of us 
(S.F.G.), and the last two cases were selected from 
the private practice of the other (M.J.M.). 


CASE REPORTS 


Case 1. I.H., age 55 was admitted to the Bronx Hos 


pital July 30, 1940, with complaints of attacks of pre- 


cordial pain of 6 years’ duration. His past history was | 


negative except for tonsillectomy and appendectomy and 
a trace of sugar found in the urine in November, 1939. 
Six years prior to admission the patient began to develop 
recurrent, gripping, non-radiating precordial pain. These 
pains appeared at rest and without effort and had begun 
to occur more frequently in the 3 months prior to ad: 
mission to the hospital. On July 26, 4 days before ad- 
mission, the patient experienced a very severe attack 
lasting 1 hour. The pain was associated with dyspnea. 
In the next few days, repeated attacks of precordial pain, 
radiating down the right arm and occasionally down the 


1 Testosterone propionate (Oreton) used with the first 6 pa 
tients, was supplied by Dr. Max Gilbert of the Schering Corp., 
Bloomfield, N. J. Case 7 received oral methyl testosterone (Neo 








Hombreol (M) tablets). The products used in case 8 (Neo-Hom~ | 
breol ampoules and Neo-Hombreol (M) tablets) were supp!ied by | 


Dr. L. Pirk of Roche-Organon, Nutley, N. J. 
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left arm occurred. The patient complained of dyspnea 
with the slightest exertion. The only other complaints 
were referable to the genito-urinary tract. There was 
frequency of urination, 3 to 4 times during the day with 
no dysuria. There was no impotence. 

On admission, the patient looked obese and not acutely 
ill in appearance. There was no dyspnea. Lips showed a 
suggesting of cyanosis. Pupils were equal and reactive. 
The thyroid was not palpable. The lungs were clear to 
percussion and auscultation. Heart sounds were muffled. 
The point of maximum intensity was in the sixth inter- 
space in the midclavicular line. No apical impulse or thrill 
was palpable. He had regular sinus rhythm. Blood pres- 
sure was 110/70 mm. Hg. The physical findings on ex- 
amination of the abdomen and extremities were negative. 

Laboratory examination showed a negative urine with 
goo! concentration. Blood chemistry revealed glucose 
104.7 mg. per cent, urea 14.7 mg. per cent, uric acid 3.5 
mg. per cent, creatinine 1.03 mg. per cent. Hemoglobin 
was 110 per cent, red blood cells 5,100,000; white blood 
cells 10,400 with 65 per cent polymorphonuclear leuco- 
cytes. Sedimentation rate was increased. An electro- 
cardiogram taken on the day after admission showed no 
evidence of myocardial disease. Roentgenograms of the 
spine revealed a hypertrophic osteoarthritis of the cervical 
and dorsal spine. Basal metabolic rate was minus 18. 

The temperature of the patient was normal on admis- 
sion and persisted normal throughout his stay. On admis- 
sion, he was placed on 1/150 grain of nitroglycerine for 
pain. In spite of repeated use this failed to give any relief. 
In view of the essentially negative clinical findings and 
the probablity that we were dealing with the climacteric 
period and its varied complications, the patient was 
placed on 25 mg. of testosterone propionate, administered 
intramuscularly every other day. By the end of the sec- 
ond week he stated that he felt much improved and that 
he was able to walk around with very little pain and no 
shortness of breath. 

Three weeks after his admission to the hospital, the 
patient was discharged improved and was referred to the 
Endocrine Clinic where injections of 25 mg. of testos- 
terone propionate were continued 3 times a week. A 
second electrocardiogram taken in the clinic showed no 
evidence of myocardial damage. The patient continued 
well on treatment, his only complaints being slight anginal 
pain. At the end of 4 months of treatment, injections were 
reduced to twice weekly and one month later to once 
weekly. He continued ambulatory and improved for an 
additional two months and then he began to complain 
of increased dizziness, weakness and precordial pain. In 
order to determine the possible effect of a placebo on the 
patient, his injections were increased to twice. weekly. 
However, ampoules of sesame oil were substituted for 
testosterone propionate. At the end of one month, be- 
cause of persistence of marked complaints, placebo treat- 
ment was increased to 3 times weekly. Two weeks later 
he was complaining of marked weakness, dizziness, in- 
somnia, and severe recurrent anginal pain. His basal 
metabolic rate at this time was minus 11. Therapy was 
now changed back to 25 mg. of testosterone propionate, 
injected 3 times weekly. At the end of one month he felt 
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much stronger and complained much less of pain. Treat- 
ment 3 times a week was continued for another month 
and a basal metabolic rate taken at this point was minus 
4. However, despite testosterone propionate, the patient 
began to complain once more of chest pain, fatigue and 
dizziness. All treatment was, therefore, discontinued and 
within 2 weeks he felt much worse than at the time of 
the stopping of treatment. Once again, instead of return- 
ing to testosterone propionate, the patient was placed 
on sesame oil injected 3 times a week. Although he 
thought he felt better after the first week of this placebo 
therapy, at the end of the second week he felt much worse. 
He complained of generalized muscular pains, severe pre- 
cordial pressing and shortness of breath. He was kept 
on sesame oil, but failed to show improvement. Testos- 
terone propionate therapy twice a week was, therefore, 
resumed a third time and once again clinical improvement 
was observed with marked symptomatic relief. This time, 
testosterone propionate therapy was maintained for two 
months and then discontinued. Throughout the time the 
patient was under treatment, nocturia 2 to 3 times and 
frequency 4 to 5 times persisted unchanged. At about 
the time when all treatment was discontinued, frequency 
and nocturia became more marked and dysuria associated 
with suprapubic pain developed. Cystoscopy revealed 
hypertrophy of the prostate and a papilloma of the blad- 
der just behind the left ureteral orifice. Since fulguration 
of the papilloma, dysuria and suprapubic pain have disap- 
peared and there is nocturia one time. The patient, in the 
meantime, is ambulatory and attending to his work. 


Case 2. T.S., 63 years of age, in whom a diagnosis of 
angina pectoris sine dolore had been made 20 years pre- 
viously, had weakness and precordial distress, but no 
definite pain. At one time the electrocardiogram revealed 
myocardial damage. Since then, he has had five or six 
attacks of angina pectoris and has been confined to bed 
for periods of from several days to several weeks. Follow- 
ing these seizures, repeated electrocardiograms were 
negative. At the time he was selected for treatment, he 
complained of precordial pain on exertion (occasionally 
while at rest). He had hematuria on one occasion, prob- 
ably due to a ureteral calculus which was passed. Labora- 
tory data were negative. His blood pressure was 140/90 
to 150/90 mm. Hg. In July, 1939, while he still complained 
of general weakness and precordial pain, he was given 
testosterone propionate (3 injections a week, 25 mg. per 
injection), for 10 weeks. Following this he suffered a 
severe anginal attack and was bedridden for several weeks. 
Treatment was then resumed. For a period of 2 months 
he felt better, had no attacks, and was free from pain for 
the first time in many years. His blood pressure rose to 
175/90 mm. Hg. while under treatment. When he suf- 
fered another attack, treatment was discontinued. 

This patient has attacks as frequently as before ther- 
apy and has not responded to the treatment. 


Case 3. A.G., a 65-year-old physician, had had typhoid 
and erysipelas many years ago. Otherwise he had never 
been ill. In July, 1930, he began to experience precordial 
discomfort at times. During that period his blood pres- 
sure, electrocardiogram, urine and other laboratory data 
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were negative. In 1937, after a heavy meal, he felt a sud- 
den pressure in the precordium, and felt very weak and 
dizzy. He was given 1/100 grain of nitroglycerine and 
was relieved. There was no further trouble for some time. 
Then symptoms typical of angina pectoris began to re- 
turn. At times he had arhythmia and extra systole. 
Nitroglycerine was used with good effect. At times 2 
or 3 doses a day were taken. He could not walk more 
than 200 or 300 feet without taking nitroglycerine. He 
was very irritable, suffered from anorexia and intermit- 
tent claudication, especially while in bed. He also com- 
plained of general muscular aches and pains. 

In 1939 he received several injections of testosterone 
propionate. After 3 injections the precordial pain became 
considerably less frequent and less severe. As treatment 
proceeded (2 injections a week), his bodily vigor in- 
creased and he could walk several blocks without any 
discomfort. The dosage of testosterone propionate was 
gradually decreased to 25 mg. once a week, then once in 
2 weeks and then once in 6 weeks, to the present. 

He now carries on his medical practice without any 
difficulty, having no dyspnea and very infrequent pre- 
cordial pain. He uses no nitroglycerine, and receives 25 
mg. of testosterone propionate once in 5 to 6 weeks. The 
leg pains have disappeared and he is very comfortable. 


Case 4. S.A., a practicing dentist, 60 years of age. He 
had had pulmonary tuberculosis which was arrested 25 
years ago. Every now and then he complained of weak- 
ness and gastric disturbance. He also had suffered from 
muscular pains in the legs. He was well preserved, weigh- 
ing between 180 and 190 pounds. The findings upon 
physical examination, including an electrocardiogram, 
were negative. 

In May, 1939, he complained of dizziness, irritability, 
inability to walk more than a block without experiencing 
cardiac pain, and the fact that he could not stand at 
work. His blood pressure was 150/75 mm. Hg, pulse 80, 
regular and of good quality, his cardiac sounds somewhat 
distant. The lungs were negative except for a healed 
lesion. The abdominal examination and all laboratory data 
were negative. 

He was given testosterone propionate, 25 mg. 3 times 
a week at first, and later twice a week and improved con- 
siderably, so much, as a matter of fact, that he discon- 
tinued treatment for 6 weeks, whereupon, all of his symp- 
toms returned. He then received for 3 months, once 
a week, 25 mg. of testosterone propionate. Treatment 
was stopped in the middle of 1940. Since then, there have 
been no complaints referable to his heart. 


Case 5. N.G., a cutter by occupation, 66 years of age, 
had never had any serious illness. He had been under 
the routine observation of a physician for 10 years. His 
weight has always been between 146 and 152 pounds. His 
blood pressure ranged between 145/70 and 160/80 mm. 
Hg. The urine and blood examinations were negative. 

In 1932 he began to complain of precordial pressure, 
irregular muscular pains, and restiveness. His heart was 
negative on physical examination. 

In 1937 he complained of shortness of breath and pre- 
cordial pressure. His blood pressure was 150/75 mm. Hg. 
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In January, 1939, he started to complain of more pre- 
cordial pressure and dyspnea. He could not walk more 
than one block. His weight was 146 pounds, blood pres- 
sure 140/65 mm. Hg, heart negative. He was very irri- 
table, cried easily and for no reason, and felt depressed, 
He could not walk without a cane. 

In June, 1939, he was started on testosterone pro- 
pionate therapy. 25 mg. 3 times a week. Within a short 
time he claimed that he felt much better and walked as 
much as a mile without any dyspnea or fatigue. 

In May 1940, the patient returned complaining of re- 
peated anginal attacks. He was given a series of injections 
of 25 mg. of testosterone propionate once a week for 3 
months. During this period he worked only 3 days a week. 
He improved considerably and stopped complaining of 
pain. Since then, he has retired, lives in the country and 
takes care of a small garden. There are no complaints of 
pain or fatigue. 


Case 6. H.S., business man, 61 years of age. His past 
history reveals a left nephrectomy in 1907 for calculus. 
pyonephrosis. There was a 3-year history of recurrent 
precordial pain, pressing in nature, occasionally radiating 
to the right or the left or to both shoulders. He had dysp- 
nea with moderate exertion associated with marked after- 
noon fatigability, lassitude and dizziness. In recent 
months the patient had become increasingly despondent, 
feeling that everything was wrong with him. For a period 
of the last 6 months (fairly coincident with his depressive 
state) the patient had developed nocturia 3 to 4 times 
and frequency 6 to 7 times. The urinary stream was very 
narrow and the patient dribbled markedly, persistently 
soiling himself. There had been no erections for a period 
of about 4 years. Physical examination showed moderate 
obesity, marked arcus senilis. Heart sounds were good, 
point of maximum intensity was in the fifth interspace 
in the midclavicular line, blood pressure 140/80 mm. Hg. 
There was an umbilical hernia and the prostate was 


smooth, firm and moderately enlarged. Intravenous pyelo-_ 


gram revealed a negative right kidney and an enlarged 
prostate. An electrocardiogram showed no evidence of 
myocardial damage. This patient was started on 50 
mg. of oral methyl testosterone daily (5 doses daily) 
and treatment was continued in this way for 3 months. 
After the first 6 weeks of treatment, the patient showed 
a marked general physical improvement. He stated that 
he was able to wait upon customers in his store through 
out the day with very little fatigue. Although nocturia 
2 times and frequency 4 to 5 times were present, dribbling 
and soiling of underclothes had disappeared. Attacks of 
precordial pressing pain occurred less frequently and 
could often be ignored by the patient when they did 
occur because of the decrease in intensity. Associated 
with these changes in his physical state, there was a 
gradual disappearance of his fits of depression. At pres 
ent, although treatment has been discontinued for 2 
months, the patient appears bright, is able to work with 
out precordial pressing pain, dypsnea or fatigue. Nocturia 
one time persists. There is no dribbling or frequency. 


Case 7. S.S., age 63, widower. His past history reveals 
that he suffered from frequency, nocturia, dribbling, and 
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a nafrow urinary stream of 5 years’ duration. Two years 
ago a pressing, precordial pain unrelated to exertion and 
nontadiating in character appeared. In June, 1939, be- 
cause of the severity of his urinary symptoms, a two-stage 
prostatectomy was performed. The wound healed com- 
pletely. However, nocturia 2 to 3 times, dribbling and 
soiling of clothes persisted following the operation and 
showed no signs of decrease. Six months after the opera- 
tion, the patient began to complain of increasing fatigue, 
precordial pressing attacks lasting 10 to 20 minutes and 
occurring 2 to 3 times a day, and dyspnea associated with 
the precordial pressing. Despite the fact that the patient 
was constantly troubled by thoughts of sexual intercourse, 
he found that erections were incomplete at this time, or 
else that ejaculation occurred prematurely. Physical 
examination revealed no apparent cardiac enlargement. 
Heart sounds were good, pulse rate 76 and blood pres- 
sure 150/100 mm. Hg. Fluoroscopy showed no evidence 
of enlargement of the heart and an electrocardiogram 
showed no evidence of myocardial damage. There was a 
healed suprapubic wound. The prostatic bed showed no 
evidence of prostate tissue. Urine examination was nega- 
tive except for a trace of sugar. Fasting blood sugar was 
87 per cent. A gastric series taken on this patient was 
negative. 

The patient was started on 10 mg. of oral methyl testos- 
terone 5 times daily. This treatment was continued for 6 
weeks. At the end of this time there was no apparent 
change in the patient’s symptoms. Oral methyl testos- 
terone was, therefore, discontinued and the patient was 
placed on 25 mg. of testosterone propionate, intramuscu- 
larly, 3 times weekly. At the end of 3 weeks of treatment, 








the patient showed improvement in both his cardiovascu- 
larand urinary symptoms. Dribbling disappeared, nocturia 
occurred 1 to 2 times. The cardiovascular change was 
much more marked. Fatigue and precordial pressing be- 
came so mild, that the patient began to consider seriously 
remarriage. However, during this initial period of 3 weeks, 
all erections disappeared, and the patient definitely as- 
sociated this phenomenon with his treatment. Injections 
of 25 mg. of testosterone propionate were continued 3 
times weekly. The patient continued to show a steady 
improvement in his physical state by his activity and 
marked decrease of cardiac and muscular complaints. 
Nocturia one time persisted. At the end of 7 weeks of 
injections, occasional erections recurred with completion 
of the sexual act. Injections were decreased to one time 
weekly and on this dosage the patient had been main- 
tained to date in this improved state. 


DISCUSSION 


It will be noted that in all these cases, the patients 
toa greater or less degree, complained of an effort 
syndrome. Likewise, they all suffered from climacteric 
symptoms—weakness, muscular aches and pains, ir- 


| titability, lachrymosity, and restlessness, as well. In 


no patient (with the exception of case 2), was there 
at any time evidence of myocardial disease as de- 
termined by the electrocardiogram. None of them had 
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hypertension (with the same exception) or showed 
any nephritic changes. All of these symptoms are 
typical of the climacteric in women. Warner (19), in 
1939, described two cases of what he considered 
climacteric in the male, both of whom not only had 
tachycardia, dyspnea, and palpitation, but also 
flushes. They were completely relieved by testos- 
terone propionate. He reminds us that tachycardia, 
palpitation and dyspnea occurred in 69 per cent of 197 
cases of female climacteric which he had studied. 
That symptom-complex, as a matter of fact, occurred 
gth, in 21 symptoms of the female climacteric listed in 
order of their frequency. 

Case 2 (B.S.), who at one time did show electro- 
cardiographic evidence of myocardial damage, had in 
recent times had repeatedly negative electrocardio- 
grams. Under treatment, he improved temporarily, 
but he did experience severe attacks while he was re- 
ceiving testosterone propionate. He is, at present, 
getting these attacks as often as and severely as be- 
fore. This case did not show any favorable result. 

Case 4 (S.A.) is important for the reason that 
when the patient discontinued the treatment for 6 
weeks, his symptoms returned, and when treatment 
for 6 weeks, his symptoms returned, and when treat- 
ment was resumed, the patient improved again. It 
might be said that the result was due to the psychic 
effect of the injections. If this is so, it is truly remark- 
able, since trained psychiatrists have attempted to 
treat patients in the climacteric with not nearly as 
signal a success. 

Case 1 provides the best refutation of the assump- 
tion that we are dealing with the psychological 
influence of injections and treatment. Repeatedly 
placebos failed to produce the symptom relief that 
testosterone was able to give this patient. 

In cases 7 and 8, although methyl testosterone 
orally was able to give satisfactory relief of the neuro- 
circulatory symptoms of case 7, no apparent effect of 
this apparently potent oral preparation was observed 
in case 8. Case 8 did respond satisfactorily, however, 
to testosterone propionate administered intramuscu- 
larly. 

It is not our intention to place the responsibility 
for the symptom of angina pectoris in the male climac- 
teric on the absence or presence of any single hor- 
mone. We do maintain that an endocrine imbalance is 
very likely responsible, just as it may be for the fre- 
quent peripheral vascular phenomena which may 
occur during the climacteric. Incidentally, reports of 
the benefits of testosterone propionate in many pe- 
ripheral vascular conditions are becoming more fre- 
quent. It seems quite possible to us that intermittent 
claudication and angina pectoris are not far removed 
from each other in etiology, especially in respect to 
this age group. 
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We wish to urge the careful study of men from 50 
to 65 years of age when they complain of vague and 
often apparently unrelated symptoms, for evidence 
of the climacteric, and a subsequent use of testos- 
terone propionate, in an attempt to relieve their 
suffering. 


SUMMARY 


Seven cases of effort syndrome, considered by us as 
a complication of the climacteric and treated with 
testosterone propionate have been reported. Of these 
cases, 6 responded favorably, and one, which was a 
true cardiac, did not respond. 
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From the Cleveland 
Clinic, Cleveland, Ohio 


testosterone propionate or methyl testoster- 


EK UNUCHOID PATIENTS treated actively with 
4 one! frequently develop a rather striking in- 





crease in energy and a plethoric appearance. The 
observation of such changes led us to make serial de- 
teminations of the erythrocyte, hemoglobin, hema- 
tocrit and leucocyte levels of the blood and to 
attempt to correlate such changes as might occur with 
the basal metabolism. 

When it was realized that a distinct rise in red cell 
count and hemoglobin followed the use of androgens 
in certain cases, blood counts which previously had 
been made at random were also correlated with 
previous therapy where possible. These are included 
in cases I to 4. 

The data reported here were obtained on 12 pa- 
tients. The shift of blood count in one of these has 
been reported (1) previously (case 3). Of these 12, 
right were eunuchoids without evidence of pituitary 
disease; two had signs of pituitary disorder, one 











dwarfism and one roentgenologic evidence of pitui- 
tary or suprasellar neoplasm; two were sexually ma- 
ture males with impotence. Four of the 8 eunuchoids 
without evidence of pituitary disease had received 
testosterone propionate intramuscularly for periods 
of two to three years and methyl testosterone sub- 
sequently ; four were treated with methyl testosterone 
for periods of four to eighteen months and had had no 
pevious androgen therapy. The pituitary cases and 
the mature males were treated chiefly with methyl 
testosterone orally. 

In the charts and tables, routine blood counts 
nade in the laboratory are represented where only 
etythrocyte count and hemoglobin are given; special 
counts made in the hematology research laboratory 
are represented where erythrocyte count, hemo- 
slobin and hematocrit readings are shown. A Haden- 
Hauser hemoglobinometer was used. The basal 
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‘ The testosterone propionate (Oreton) and methyl testosterone 
(Oreton-M) used in these studies were supplied through the 
tourtesy of Dr. Erwin Schwenk and Dr. Max Gilbert of the 
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metabolic rates were calculated by the Boothby and 
Sandiford (2) modification of DuBois and DuBois 
standards. Two runs constituted one test. 


RESULTS 


The results are shown in the accompanying figures 
and tables. The data in figure 1 and tables 1, 2 and 3 
show some long-term effects of testosterone propio- 
nate on the erythrocyte and hemoglobin levels, and 
their relation to the B.M.R. In all cases methyl 
testosterone therapy was employed during part of 
the period of observation. Figure 1 shows the effect 
of methyl testosterone on the blood of a patient al- 
ready made relatively mature sexually by the use of 
testosterone propionate. Figures 2 and 3 illustrate 
the effects of methyl testosterone on untreated eu- 
nuchoids. The data in tables 8and g show erythrocyte, 
hemoglobin and hematocrit levels and B.M.R. 
changes in two sexually mature, functionally impo- 
tent males receiving methyl testosterone. The years 
of age shown in the charts refer to the present. 

Case 1 (fig. 1) was 24 years of age in 1936. He had 
severe eunuchoidism which had followed bilateral 
testicular atrophy occurring after attempted orchido- 
pexy at the age of 11 years. During 1937 and 1938 
testosterone propionate had led to a degree of ma- 
turity approximating average normal for 18 or 19 
years of age. A slight rise in blood count and B.M.R. 
occurred under testosterone propionate therapy and 
there is a suggestion of a fall upon withdrawal, but 
in neither blood count nor metabolic rate were the 
shifts pronounced enough to be definite. on the other 
hand, the rise in both blood count and metabolism in 
response to methyl testosterone was quite marked, 
and the changes are parallel insofar as the data show. 
The blood count had fallen after the hormone had 
been withheld for one month in 1941. The blood 
count on February 3rd showed 5.81 million erythro- 
cytes, 107 per cent hemoglobin, hematocrit 50 cc. per 
100. Therapy was discontinued on February 21 and 
on March 21 the count showed a blood count of 5.59 
million red cells, 91 per cent hemoglobin, hematocrit 
46 cc. per 100 Cc. 
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Fig. 1. Errect OF ANDROGENS ON BLOOD COUNT OF EUNUCHOID, Case I, AGE 28. 


There was no rise in leukocytes accompanying the Case 2, (table 1), was one of severe eunuchoidism. 
rise in red cell numbers, and as the erythrocyte and Sexual maturation progressed strikingly on androgen 
hemoglobin levels increased the body weight also therapy. There was a parallel rise of blood count and 
increased by 25 pounds, indicating that none of the _ basal metabolism while he was receiving testosterone 
rise in red cell count could be explained on a basis of propionate. Under methyl testosterone therapy in 
blood concentration. 1940, the blood count and B.M.R. were considerably 


TABLE 1. Case 2, EUNUCHOID, AGED 33 








Hemo- | Hemato- Leuco- | Therapy 
globin | crit cytes | aiid Test. Prop. Methyl Test. 


Date Weight R.B.C. 





. million % cc./100 cc. mg. per day 
12/17/36 | 162 .50 78 8200 5, begun 

3/ 1/37 165 .60 80 7450 
7/19 | 164 .85 87 
10/15 .80 84 6100 25, begun 
5/ 5/38 171 | .00 83 5600 
12/ 6 | 170 | 16 91 3 6250 

3/ 1/39 | | Stopped, or 
- 3/29 | | av. 10? rising 


hal : blood 
t/ 2/40 | Increasing 

1/29 from 50 to 250 centre 
"/ 4 | | | | in blo 
8/15 | Stopped tion t 


9/18 | ; 250, begun the us 
10/28 | Stopped 1941. 
11/18 | +7 300, begun limite 
12/ 3 | .50 94 48 Stopped : 
12/20 | .50 gl 46 8000s time 

1/10/ «34 87 43 500, begun made. 

1/21 36 91 47 Stopped jn 

1/27 | 5.26 87 45 

1/30 25, begun count 

2/14 | | 50, begun and 1 

2/17 36 87 45 I 

3/ § .60 gl 48 ni 

yf I ‘ pe were | 

7/24 5.05 4 44 50, begun 

8/14 3 100, begun Joo m 

5.40 gt 48 | 20th 
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* In addition to two 200 mg. implants of testosterone propionate. Reticul 
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higher than under testosterone propionate. The blood 
count did not fall as rapidly as the metabolic rate on 
withdrawal of treatment in December, 1940. They 
were not raised appreciably by ten days of intensive 
methyl testosterone therapy in January, 1941. After 
an interval of ten days without treatment, testoster- 
one propionate therapy produced a slight rise in blood 
count, which may represent some degree of summa- 
tion. 

In this as in other cases it will be seen that the 
weight rose with therapy while the blood count was 
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Case 3 (table 2). In this case severe hypogonadism 
followed mumps at 13 years of age. The androtin 
mentioned was an androgenic urinary extract of low 
potency. No change in blood count or B.M.R. ac- 
companied its use. During 1938 while testosterone 
propionate was being used, the metabolic rate and 
blood count rose, the metabolic rate falling again after 
its withdrawal. It should be noted that in this case 
no blood count is recorded between November, 1938, 
and August, 1940. Testosterone propionate was dis- 
continued in October, 1939, following which the 


TABLE 2. Case 3, EUNUCHOID, AGED 41 








Hemato- 
crit 


Hemo- 


RBC. |  gobin 


Leuco- 
cytes 


Therapy 


B.M.R. Test. Prop. Methyl Test. 





million % cc./100 cc. 
54 81 38 
.O1 41 34 
.28 71 36 
. 40 
.20 72 


.04 84 


.00 94 


94 48 
gt 49 
100 51 
gl 44 
94 42 





gt 44 
84 45 














% mg. per day 
4950 —28 (Androtin) 
5050 
5100 
7600 
6550 
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25, begua 
50, begun 
25, begun 
50, begun 


6800 


25, begun 
Stopped 
50, begun 
100, begun 


150, begun 
Stopped 


60, begun 


Stopped 
50, begun 


7700 





rising and fell on withdrawal of therapy when the 
blood count fell. This would appear to exclude a con- 
centration-dilution effect and to render the increase 
in blood count more significant. In this case an excep- 
tion to the rule regarding weight shift occurs during 
the use of very high doses of androgens in January, 
1941. This can be explained on the basis of the 
limited caloric intake which was imposed during a 
time when certain metabolic studies were being 
made. The white blood count suggests no concentra- 
tion—dilution effect, being the same with low red 
counts in 1936 and 1937 as during high ones in 1940 
and 1941. 

In case 2 during January, 1941, reticulocyte counts 
were made frequently, methyl testosterone in doses of 
500 mg. per day orally being used from January 11 to 
2oth inclusive. The reticulocyte counts were as 
follows. 


January 8 «© If 1% 17 18 at 93 3g 97 
Reticulocytes, % 0.6 0.5 0.7 0.7 0.7 0.5 0.6 0.5 0.3 0.7 


B.M.R. fell to minus 29 per cent before the use of 
methyl testosterone was begun in February, 1940. 
The blood counts shown indicate no shift between 
1938 and 1940, but in the light of the other data 
presented it seems reasonable to assume that a con- 
siderable fall in blood count occurred and was cor- 
rected again by August, 1940. 

In 1940 a rise in metabolism of about 23 per cent 
accompanied the use of methyl testosterone and had 
not fallen in three weeks but did so within five weeks 
after cessation of therapy. A shift in hemoglobin and 
hematocrit levels is seen to accompany this reduction 
of the B.M.R. This case is of particular interest be- 
cause the anemia had been shown to be persistent 
over a long period of time prior to effective androgen 
therapy in spite of the fact that iron medication, 
usually in the form of Blaud’s mass or reduced iron in 
doses of 30 grains per day had been given during 
much of the time between 1933 and June 1, 1937. 
Since June, 1937 no iron medication or any other 
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treatment directed toward the anemia had been em- 
ployed. 

Here as in other cases there was no shift in leuko- 
cyte count parallel to that seen in erythrocyte count 
and the weight tended to be higher during intensive 
androgen therapy and to increase with the blood 
count. 

Case 4 (table 3) showed a well-marked rise and fall 
of both the metabolic rate and blood count in response 
to testosterone propionate, but the determinations 


| ; | Hemo- | Hemato- | 
Date Weight R.BC. | globin | crit | cytes | BM Test. Prop. Methyl Test. 
lb. million | % | cc./ 100 cc. | % | mg. per day 

12/24/36 140 | —21 

4/15/37 | 3.90 78 | $400 | 5, begun 
12/ 9 | | 12.5, begun 

2/ 8/38 Pon eee 96 | 11200 

5/21 | aeo. | | — 3 

7/30 | | a | 25, begun 

4/15/39 | | | Stopped 

7/19/40 146 4.20 | 81 | 4350 —20 

7/28 | 243 | | —28 200, begun 
8/ 8 58 | | —13 

8/27 ; | | — 1 | 100, begun 
9/14 168." -] | + 4 200, begun 
10/12 | 175 | §-10 95 5750 +12 300, begun 
11/16 178 | 45.50 100 7050 +21 Stopped 
1/14/41 eS aa Waa gl | 46 4850 —10 60, begun 
2/12 | Stopped 
2/27 100, begun 
3/ 8 me lee, Os 84 | 46 | +10 

5/21 | Stopped 
5/24 | | | 25, begun 3X/wk. 

9/12 |  $.§0 gI 49 | | 

/13 | | | | 50, begun, 3X /wk. 

9/27 | 173 | 5.58 97 6100 | | Stopped 








are too few to be significant unless considered in con- 
junction with the changes in the preceding cases. 
Methyl testosterone had a similar effect, more marked 
in the B.M.R. curve. The determinations during 
early 1941 show a rise in the basal metabolism in 
response to resumption of methyl testosterone in 
smaller interrupted doses. An explanation of the 
lower blood count in the determination in March, 
1941, is not obvious. It probably represents a fall 
toward average normal levels occurring gradually 
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Fig. 2. ErrecT OF METHYL TESTOSTERONE ON 
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Fig. 3. ErrectT OF METHYL TESTOSTERONE ON BLOOD COUNT OF EUNUCHOID, 
case 6, AGE 24. 


after abandoning the very high doses of October, 
1940, and earlier. 

Case 5 (fig. 2) was a case of marked eunuchoidism of 
unknown origin without clinical or roentgenologic 
evidence of pituitary tumor. The well-defined re- 
sponse of the metabolic rate and blood counts to 
methyl testosterone therapy are shown. Here as in 
the other cases there is a rise in body weight parallel- 
ing that of erythrocyte numbers, and no significant 
shift in the number of leukocytes. 

Case 6 (fig. 3). This is a case of moderately marked 
hypogonadism with no clearly defined cause and with- 
out clinical or roentgenologic evidence of pituitary 
tumor. He showed a well-defined response of the 
metabolism and blood counts to methyl testosterone 
therapy. On withdrawal of therapy in late November, 
1940, the fall of blood count lagged behind that of 
B.M.R.; the basal rate fell within four weeks after 
the withdrawal of therapy, but the blood count did 


not fall until six weeks after withdrawal. 

Case 7 (table 4). This man showed distinct evi- 
dence of hypogonadism. His nutrition was good; he 
lacked the relative pallor seen in the preceding cases; 
his body contour was relatively normal; his bone age 
was 17 years. Although both blood count and B.M.R. 
were not abnormal before treatment, both rose defi- 
nitely during treatment. When his treatment was 
changed from methyl testosterone to testosterone 
propionate for two months, no shift in blood count 
or metabolic rate was seen. 

Case 8 (table 5). Here the evidence of eunuchoidism 
was present without an accompanying anemia; no 
change in blood count occurred despite a definite 
change in B.M.R. in response to institution and with- 
drawal of methyl testosterone therapy. The dose was 
smaller than that in most of the other patients, but 
sufficient to produce rapid sexual maturation. 


Taste 4. Case 7, EUNUCHOID, AGED 24 











Leuco- Therapy 

















é Hemo- Hemato- 
Date Weight | R.BC. globin crit | cytes B.M.R. | Test. Prop. Methyl Test. 
lb. million % cc./too ce. | % mg. per day 
10/22/40 168 5.00 gl 42 5200 100, begun 
11/ 9 4.70 84 43 7400 | Stopped 
11/18 177 —10 | 70, begun 
12/23 183 | | +11 60, begun 
1/13/41 186 5.90 300 50 | 5200 | +10 | 12.5 
2/10 187 5.80 94 48 
3/ 8 183 5.80 94 48 | Eee Stopped 
3/31 177 5.70 94 | 48 | een 60, begun 
5/12 186 5.60 gl | 50 1000 +9 
/ 4 184 5.88 100 52 | tag 
7/21 5.60 94 51 | 8700 100, begun 
9/ 8 | 196 5.90 97 52 | 8300 i Stopped 
9/23 |} 181 -— 1 | 
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TAaBLe 5. Case 8, EUNUCHOID, AGED 19 











| Therapy 

















; Hemo- Hemato- Leuco- 
Date | Weight | R.B.C. | globin crit cytes B.M.R. Testosterone Propionate 
| | 
| lb. | million % cc./100 cc. % mg. per day 
10/ 9/40 | 145 ae ee 97 44 4600 —15 100, begun 
10/25 153 | Tp 
11/ 6 | | Stopped 
11/22 157 | —13 100, begun 
12/16 159 5.04 94 46 4350 4 
1/24 167 5.14 94 46 +1 50, begun 
3/ 5 | | Stopped 
3/26 162 5.08 gl 46 —12 
4/ 1 100, begun 
6/30 163 | 5.19 87 46 =e 








Hypogonadism of Pituitary Origin 

Case 9 (table 6) was a pituitary dwarf and was 
growing rapidly in height during the period of methyl 
testosterone therapy, although he had grown very 
slowly previous to its use. A rise in blood count oc- 
curred following the use of methyl testosterone; how- 
ever, the changes of erythrocytes, hemoglobin and 
hematocrit were not parallel, and thus appeared to 
reduce the significance of these changes, especially 
since no hematocrit level was obtained in 1939. The 
appearance of the patient himself, however, changed 
considerably during the treatment. In the beginning 
he had a sallow pallor such as is often seen in cases 
of pituitary deficiency, whereas after treatment his 
color was that of a healthy male and his ears which 
were previously rather white have become noticeably 
red. The B.M.R. appeared to show some rise on 
August 26, 1940 but this was not consistent, and on 
continued large doses was still minus 4 per cent on 
November 27, an insignificant change as compared to 
pretreatment levels. Subsequent continuation of 
large doses failed to produce hypermetabolism. It can 


Taste 6. Case 9, PITUITARY DWARF, AGE 20 


be seen that the low body weight of this patient in- 
dicates a much larger relative dose of androgens than 
was given in any of the other cases. 

Case 10 (table 7). This case was one in which there 
was roentgenologic evidence of pituitary tumor with- 
out visible signs of optic nerve degeneration or visual 
field defect. He had the body contour of a eunuchoid 
but was of normal height. A rise in B.M.R. following 
the use of methyl testosterone was shown on one 
occasion but the shift in blood count is insignificant. 
No rise in hemoglobin levels occurred during two 
and one half months of methyl testosterone therapy. 

It is interesting in these two cases of pituitary dis- 
ease to speculate as to whether the pituitary insuf- 
ficiency presumed to exist may have been a barrier to 
the production of such metabolic increases as have 
been seen in the other hypogonadal patients. 


Patients without Hypogonadism 


Of the two sexually mature cases, case 11 (table 8) 
showed some rise in blood count which is not great 
enough to be significant, with a well-marked rise in 














; Hemo- Hemato- Leuco- Therapy 
Date Weight R.BC. | globin crit cytes | B.M.R. Methyl Testosterone 
Ib. million % cc./100 cc. | % mg. per day 
4/18/39 65 4-45 78 7200 | -—9 (Antophysin) 
2/ 5/40 50, begun 
3/ 6 100, begun 
5/22 78 | —9 200, begun 
8/26 80 4.80 84 42 5'700 + 5 Stopped 
9/20 76 5.00 gl 41 6300 11 200, begun 
10/14 300, begun 
11/27 82 5.07 87 43 5850 — 4 Stopped 
1/11/41 19 5.10 87 43 6950 —I1 
2/1 60, begun 
3/ 6 5.16 84 44 200, begun 
5/19 89 «0 
6/11 5.10 81 44 7400 
6/16 100, begun 
6/22 Stopped 
200, begun 
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EFFECT OF ANDROGENS ON BLOOD COUNT 





TABLE 7. Case IO, EUNUCHOID WITH PITUITARY TUMOR, AGED 20 
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Hemo- Hemato- Leuco- Therapy 
Date R.BC. globin crit cytes | B.M.R. | Test. Prop. Methyl Test. 
million % cc./100 cc. % mg. per day 
10/29/40 4-18 78 37 3150 a 
a/ 1/41 4-30 78 38 
2/ & aan 
2/13 100, begun 
3/1 4.30 "8 38 — 5° 200, begun 
14 4-45 78 41 +5 
4/9 4.56 78 38 4600 +22 
5/5 Stopped 
5/13 ee 
5/24 4-53 78 41 4250 | 
5/31 50 begun 
n/ 9 Stopped! 
4/17 200, begun 
8/30 | Stopped 
9/3 | 100, begun 











1 See note of 7/2 and 7/1 


B.M.R. when methy] testosterone was given. Case 12 
(table 9) whose blood count was originally quite high, 
showed no definite change in blood count in response 


these steroids. Whether such an effect is produced 
by direct action of the androgens or is mediated by 
other organs, such as the pituitary for example, is not 


Tas.e 8. ARTERIAL HYPERTENSION, Case II, AGED 62 











Therapy 

















: Hemo- Hemato- Leuco- | 
pote Weight R.BC. globin crit cytes B.M.R Methyl Testosterone 
Ib. million % cc./ 100 cc. | % mg. per day 
8/20/40 4:3 84 g100 (bed rest) 
9/20 4-5 81 40 4250 —18 
9/25 159 —18 100, begun 
10/2 159 | —18 250, begun 
10/ 7 161 4.8 87 42 1450 —2 
10/12 -—1 











occurred. 


DISCUSSION 


totherapy although a distinct rise in basal metabolism 


Concerning the mechanism by which the sex dif- 
ference in blood counts is brought about, several 


known. (b). The greater quantity of androgens in the 
male may have a direct effect upon the blood forming 
organs. (c). The difference might be due in some de- 
gree to genetic factors. (d). In the female, menstrual 
blood loss forms an additional factor in producing 
lower blood counts. 


TABLE 9. Case 12, NORMAL SUBJECT, AGED 32 IN JUNE, 1941 























. Hemo- Hemato- Leuco- Therapy 
Date Weight | R.BC. globin cytes B.M.R. Test. Prop. Methyl Test. 
lb. million cc./100 cc. % mg. per day 
11/20/40 153 6.14 III 9500 -—9 50, begun 
12/15 152 -13 Stopped 
2/26/41 6.22 108 100, begun 
3/19 156 6.38 108 9850 —- 5 
3/24 200, begun 
4/ 8 161 —10 
5/15 165 “Pay 
5/28 163 6.10 100 + 2 Stopped 
8/29 157 6.01 104 

















possible factors may be considered, among which are 
the following. (a) The effect of androgens upon the 
blood count may be related to the increase in meta- 
bolic rate (3-6) which is known to be produced by 


Menstrual blood loss is at most only a partial cause 
of the sex difference in blood counts, since this dif- 
ference exists between man and postmenopausal 
women. Also, this difference is well-marked in birds 
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(7, 8). The fact that such a difference exists in both 
homozygous and heterozygous species argues against 
the genetic factor. 

Shift in blood count during adolescence. That a dis- 
tinct shift in blood count does occur during ado- 
lescence has been clearly shown by Williamson (9) in 
a study of hemoglobin levels in 919 individuals of all 
ages. He found a rise of about 1 gm. in hemoglobin 
level in both sexes in his 11 to 16-age-group. Such a 
rise was shown for hemoglobin, and for erythrocytes 
as well, in the same age group by Osgood and Baker 
(10). Williamson noted the first definite sex difference 
in hemoglobin levels in the 16 to 20-age-group, this 
difference continuing to the sixth decade. 

Adolescent changes in production of 17-ketosteroids. 
The recently published study of Nathanson et al. 
shows that the urinary excretion of 17-ketosteroids is 
slightly greater in the male from the ages of 4 to 8 
years. A sharp rise occurs in the male from the ages 
of 8 to 12 and an equally sharp rise of shorter duration 
in the female, from 9 to 11 years. The sex difference 
is well-marked after the age of 12, the average output 
in the female being 75 per cent of that of the male. It 
appears, therefore, that since a shift in the sex dif- 
ference in both blood count and 17-ketosteroid pro- 
duction occurs at the same time of life, a causal rela- 
tionship may exist. 

The fact that injections of testosterone propionate 
or orally administered methyl testosterone raise the 
basal metabolic rate seems well established. Kenyon 
(3) found marked increases in cases of eunuchoidism 
treated with testosterone propionate over a period 
of months amounting to as much as 38 per cent in- 
crease. Thompson and Heckel (4) have reported a 
similar increase in a case of eunuchoidism. Rossmiller 
and I (5) reported ten cases of male hypogonadism 
treated with methyl testosterone showing increases 
in basal metabolism. The maximum rise in this group 
was 54 per cent; the average of maximum rises in the 
ten cases was 27.6 per cent. 

Adolescent changes in B.M.R. Since it is known 
that there is a greater increase in 17-ketosteroid pro- 
duction in the male than the female following puberty 
and since it is known that some of the ketosteroids 
have the power to raise the basal metabolic rate, it 
would appear that some sex difference in B.M.R. 
could be correlated also with adolescence. Such a cor- 
relation however, does not appear to have been estab- 
lished and the literature contains some disagreement 
on this point. 

Aub and DuBois (13) found an upward swing in 
the metabolic rate for prepuberal and puberal males 
at 12 years, the curve resuming its previous down. 
ward course at 14 years. In the data of Boothby and 
Sandiford (2) and Boothby, Dunn and Berkson (14) 
the sex difference in B.M.R. is greatest about the age 
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of 18 years. This difference does not appear by their 
tables to be significantly greater, however, in adults 
than in children. 

Relation of B.M.R. to the rise in blood count under 
androgen therapy. It is interesting that throughout 
these studies in those cases in which a blood count 
response was present, an increase in basal metabolism 
was also observed. In cases 8 and 11 there was an in- 
crease in B.M.R. but no significant shift in blood 
count. Methyl testosterone in the doses used caused 
higher levels of the metabolic rate than followed the 
use of testosterone propionate and for the most part 
the highest points of metabolic rate in each case were 
associated with the highest blood counts. 

In the three hypogonadal cases in which a response 
in blood count was least apparent (cases 8, 9 and 10), 
the rise in B.M.R. was less marked than in the others, 
the one high level shown in case 10 being an excep 
tion. The average maximum increase in basal rate in 
the cases with a significant response in blood count 
approximated 38 per cent, while the average maximum 
increase in the cases which did not show a blood 
count response approximated only 22 per cent. 

The question arises as to whether the rise in basal 
metabolic rate creates a demand upon the blood for 
greater oxygen carrying capacity which might result 
in an increased number of erythrocytes. In some of 
our data (case 5, fig. 2) the findings suggest that the 
basal metabolic rate increase precedes the rise in blood 
count, and in case 6 (fig. 3) there is a fall in metabolic 
rate which precedes that of blood count. More ex: 
tensive frequent observations are needed before con- 
clusions are warranted on this point. 

The rise in basal metabolic rate caused by andro 
gens has been shown to be intimately connected with 
other metabolic shifts. Among them is a retention of 
protein (12, 15, 16). Under proper circumstances 
androgens also stimulate growth of new tissue, not 
only of the genitalia but also of skeletal muscle as 
well (17, 18). It appears likely that such a set of 
factors favoring growth may also facilitate the forma 
tion of blood cells. 

The existence of anemia is not necessary for the 
demonstration of this effect, nor does the presence 
of a normal blood count in itself necessarily preclude 
the production of such a change. Case 5 (fig. 2) and 
case 7 had normal counts before therapy was begun 
and yet showed a striking response. 

In the eight cases of hypogonadism reported here 
which had no obvious evidence of pituitary disease, 
the blood count was raised by methyl testosterone 
or testosterone propionate in seven. It may be of im 
portance that the rise in blood count in the two pa’ 
tients in whom pituitary disease was present was 
relatively slight or insignificant. This suggests the 
possibility that pituitary hypofunction in some way 
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forms a barrier to as full a metabolic response to 
androgens as may otherwise occur. 

The fact that body weight increases at the same 
time as the erythrocyte count does so, as well as the 
fct that there is no accompanying shift in leukocyte 
count, both attest to the fact that there is an actual 
increase in the number of red cells in circulation and 
that the findings are not the result of hemoconcentra- 
tion. Whatever the actual mechanism of such a shift 
in blood count may be, these data suggest that the 
tise in blood count and possibly that of the metabolic 
rate as well may be a reproduction of changes ob- 
stved in normal individuals during adolescence. 

Such findings support the view that sex differences 
in blood count are hormonal and metabolic, not 
genetic in nature. In this sense the higher red cell 
count of the male may be considered a secondary 
sexual characteristic. It appears probable that exces- 
sive quantities of adrenal cortical steroids produce 
the increased erythrocyte counts seen in cases of 
Cushing’s syndrome, adrenogenital syndrome and 
adrenal cortical tumor by a similar mechanism 

The striking effect of androgens in raising the 
blood counts in cases of hypogonadism is apparent. 
The blood counts have increased from anemia levels 
to high normal in some instances. Such distinct 
changes as these bring to mind the possibility that 
androgens may be useful in the treatment of certain 
cases of anemia in which hypogonadism is not as 
apparent as in these cases. 


SUMMARY AND CONCLUSIONS 


Twelve individuals were treated with testosterone 
propionate, methyl testosterone, or both. Eight were 
eunuchoids without evidence of pituitary disease; 
two had hypogonadism with evidence of pituitary 
disorder; and two were sexually mature men. 

Observations on the erythrocyte, hemoglobin, 
hematocrit and leukocyte levels of the circulatory 
blood were made over periods varying from 1 month 
to 8 years. Active treatment extended over more 
than 4 years in some cases. 

In 7 of the 8 eunuchoid patients without pituitary 
disease, there was a rise in erythrocyte, hemoglobin 
and hematocrit levels with therapy or a fall on with- 
drawal of therapy, or both. In the others, the response 
was insignificant or absent. 

Those patients showing a rise in blood count also 
showed a rise in B.M.R. which approximately paral- 








kled it. An increase in metabolic rate occurred with 
treatment in the other cases, but on the whole it 
was less marked, and with a single exception (case 10) 
did not rise significantly above normal range. 
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These findings suggest that the changes in erythro- 
cyte and hemoglobin levels observed with androgen 
therapy are related to changes in the basal metabolism 
and perhaps other intimately connected metabolic 
shifts. We believe we have reproduced a rapid 
form of change in the hematopoietic system which 
occurs more slowly in normal individuals during 
adolescence. 

Attention is directed to the possible value of 
androgens in the treatment of certain cases of anemia. 


We are grateful to Miss Irene Smith for valuable technical 
assistance. 
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Gonadotropic Hormone: 
Modification of the Alcohol- 
Precipitation Assay Method 


Cart G. Hetter, Ph.D. Anp 
Rosert E. CHANDLER 


From the Department of Medicine, Wayne 
University College of Medicine and Frederick 
Stearns and Company, Detroit, Michigan 


ITH THE ACCUMULATION of experience in the 

\ \ concentration and purification of the gonad- 

otropic hormones isolated from the urine of 

normal (1, 2, 3) and endocrinological patients, a grad- 

ual evolution of the technical procedure (4) has 

taken place. The evolution has proceeded in the direc- 

tion of reducing toxicity of the concentrate and in- 

creasing the simplicity and ease of preparing the 
concentrate. 

The urine collections are made during a 12-hour 
overnight period, usually from 7 P.M. to '7 A.M. The 
specimens are kept in a refrigerator, without added 
preservative, until precipitated. Male patients are 
requested to collect four successive separate speci- 
mens. All are precipitated but only one specimen is 
assayed. If the assay results are high or normal, the 
remaining specimens are then completely concen- 
trated and assayed separately to confirm the findings 
of the first. If the assay results are low, the remaining 
three specimens are pooled and the combined con- 
centrate assayed in a single animal. Female patients 
are instructed to begin collections five days prior to 
their next anticipated menses. Often this necessitates 
collecting more than five specimens because of mis- 
calculation. Only the last five are used. These are 
combined and a one-day aliquot is concentrated and 
assayed. If the assay results are low, a similar 2 or 3- 
day aliquot may be assayed. Otherwise the first assay 
is checked by further similar assays. 

The five-day period preceding the next menses is 
chosen because of the greater likelihood of avoiding 
the main peaks of excretion of the menstrual cycle (3). 
Any peak which might occur during this period is 
minimized by the pooling process and thus a fair esti- 
mate of average function is attained. 

All cloudy urine is filtered through soft filter paper 
to remove precipitated salts, mucin, and other debris. 
The entire 12-hour-urine specimen is then precipitated 
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{Gonadotropin Assay] 


with 4 to 6 volumes of 9§ per cent ethyl alcohol and 
permitted to settle overnight or longer. One gallon, 
wide-mouth, glass jars are suitable for precipitation. 
The alcohol-precipitated urine may stand in a re 
frigerator or cold room for months without apprecia- 
ble loss of potency. The clear supernatant fluid is 
siphoned off and the residual precipitate is centri 
fuged 4 to § minutes in a 250 cc. centrifuge tube. The 
precipitate is washed twice with ethyl ether, centri- 
fuging off the ether each time. Both the original wide- 
mouth container and tube are dried before a fan and 
the dried precipitate is transferred into an osmosis cel- 
lophane dialyzing bag.! Repeated tap water rinsings 
are made of both containers until all the precipitate 
has been transferred to the dialyzing bag. As much as 
100 to 150 cc. of water may be used to effect the trans 
fer. Smaller amounts of water offer no advantage since 
the volume often rises to this level during dialysis. 
The contents are dialyzed against cold running tap 
water overnight. 

This procedure accomplishes original concentra’ 
tion of the protein hormone, elimination of the alco 
hol, fat-soluble substances, and especially steroids. 
The dialysis eliminates electrolytes and other mole: 
cules of low molecular weight. This step is highly im 
portant when large amounts of urine are being concen: 
trated for injection into a single animal because the 
toxic substances (mostly salts) are dialyzed out. This 
is apparent in the lower fatality rate, and rarity of 
constitutional symptoms and local reactions, such as 
the matted skin and subcutaneous tissue about the in’ 
jection site. Despite the foregoing precautions an 
occasional animal will die. The elimination of electro 
lytes during the 12-hour dialysis process has another 
advantage in that the protein hormones become more 
completely soluble as the amount of salt decreases. 

After dialysis, the entire contents of the bag are 
returned to the original unwashed 250 cc. centrifuge 


1 C.E.N.C.O. No. 70160A. Tubing 1 1/8 inches in width and 
0.00072 inches thick. 
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tube and after the rinsings are added, the precipitate 

is centrifuged down. The supernatant liquid is 
poured off into beakers and reprecipitated with 4 to6 
volumes of 95 per cent ethyl alcohol, and the precipi- 
tate is permitted to settle overnight. Difficulty is oc- 
asionally encountered in causing the protein hor- 
mones to reprecipitate. A number of measures may 
be taken to obviate this difficulty, including vigorous 
stirring or shaking, increasing the concentration of 
akeohol, adding 0.5 mg. of NaCl, and adding 5 to 10 
cc. of ethyl ether. 

The clear supernatant liquid is siphoned off and the 
reside transferred to pointed-tip 50 cc. centrifuge 
tubes and centrifuged for 2 to 3 minutes. The precipi- 
tate is thoroughly mixed with ethyl ether and centri- 
fuged again before it is dried in front of a fan, along 
with the precipitating beaker. This last step is virtu- 
ally the same as the earlier washing and centrifuging 
of the first precipitation since here again the beaker 
ie retained to be washed. It can also be used to hold 
the washings of the syringe. 

The small dried cake of precipitate is most conven- 
iently broken up with an 18-gauge, 2-inch needle at- 
tached to a § cc. syringe. Neutral distilled or tap wa- 
ter is flushed through the precipitating beaker with 
the syringe three separate times and added to the pre- 
cipitate in the centrifuge tube three separate times, 
centrifuging off the final solution for use each time. 
The water is added in 3, 144, and 14 cc. amounts to 
both the beaker and centrifuge tube. The precipitate 
iscompletely broken up and exposed to the water by 
repeatedly drawing it up into the syringe and force- 
fully expelling it. The solution of hormone, now in 
the form for injection, is contained in a total volume 
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of 6 cc. so that 1 cc. injections can be made twice 
daily for three successive days. If cloudiness or pre- 
cipitates remain in the final injection solution, a 
further centrifuging of the whole amount before in- 
jection may eliminate this. Assay rats are 22 to 24 
days old at the time of the first injection and are killed 
by rapid decapitation 14 to 16 hours after the final in- 
jection. Vaginal opening, although somewhat capri- 
cious for use as an assay end-point, is noted at autopsy. 
The uterus and ovaries are dissected free and weighed 
separately (preferably on a Roller-Smith torsion bal- 
ance) as previously described (5). 

Results, using the above simplified procedure, have 
been more uniform, and slightly higher than with the 
use of previously described methods. 
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ADDENDA 


R. F. Varney and F. C. Koch, reporting in Endocrinology 30: 
399, March, 1942, suggest that dialysis causes marked reduction 
in gonadotropic potency. This contention is not completely borne 
out by detailed examination of their data, especially Tables 6, 7 
and 8. If the reduction in potency following dialysis, as obtained 
by them, is more real than apparent a possible explanation could 
be variations in the cellophane osmosis membranes used. One 
notes that deaths occurred in many of their assay animals regard- 
less of the extraction method used. The extracts prepared by the 
alcohol-dialysis-alcohol precipitation method have, in our experi- 
ence, caused death in less than one per cent of the animals. 





The Effect of Pregnant Mare 
Serum Hormone on a Case of 
Primary Hypo-ovarianism 


Ratpu G. Bontme, M.D. 


From the Endocrine Clinic of the De- 
partment of Medicine of the Green- 
point Hospital, Brooklyn, New York 


ism is presented because of its typical signs and 

symptoms and to demonstrate the production 
by treatment of the physiological phenomena of a 
normally approaching puberty. 


T HE FOLLOWING CASE of primary hypo-ovarian- 


CASE REPORT 


G.P., age 15 years and 9 months, was first seen at the 
Greenpoint Hospital Out-Patient Clinic on April 6, 1940. 





Fig. 1. G.P., age, 15 years and 9 months; before treatment, 
4/6/40. Fig. 2. After treatment was discontinued 10/24/40. Fig. 
3. Three months later, 2/28/41. Fig. 4. One year later, 2/18/42. 


The fact that she had grown § inches in height during the 
preceding year was the chief complaint made by her 
mother. Besides not having menstruated as yet, headaches, 
frequent colds, and constipation associated with cramps, 
completed the story of accompanying symptoms. 


Received for publication March 3, 1942. 
Presented before the New York Endocrinological Society, New 
York City, March 16, 1941. 
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{Ovary and Gonadotropin] 


She was a full-term baby, weighing 10 pounds at birth, 
and she developed normally. Pubic hair and a slight bulge 
about the mammilla had appeared at fourteen and one- 
half years. These have not increased in amount or size 
during the last year. Headaches over the right side of 
the head occur frequently. She is agreeable and helpful 
at home but shows no sign of sociability; nor does she 
take any interest in outside activities. Her school work 
is just passable. 

The maternal grandmother and paternal grandfather 
were obese; her father is tall and stout; her mother tends 
towards obesity and is of a neurotic disposition; one 
brother, older, is apparently normal. 

Examination. G.P. is a tall, thin and pale girl. One is 
struck at once by her eunuchoid proportions, her juvenile 
visage, and her quiet and reserved demeanor. Although 
she co-operates perfectly and is agreeable to all routine 
requirements, a definite shut-in personality with an ab- 
sence of normal aggressiveness is evident. 

The skin is pale with no blemishes. There is no axillary 
hair; the pubic hair is scant; the escutcheon, normal. De- 
creased somatic development is apparent in her long, 
thin frame (figure 1). The small mammary bulge is 
soft and insensitive. The abdomen is thin and flat. 
Teeth are rather well-spaced; dentition moderate. The 
heart and lungs are normal. The external genitalia appear 
hypoplastic and dry; no internal examination was made. 

The body weight is 108 pounds; the height, 64% 
inches; span, 68 inches; lower measurement, 34 inches. 

The B.M.R. is normal; the blood count relatively nor 
mal; hemoglobin, 75 per cent. The roentgenogram re- 
vealed the olecranon epiphysis to be partially united; 
the metacarpal and phalangeal epiphyses show no sign 
of union. The bone age is about 13 years (1, 2). 

The vaginal smears are dry, the material is scant and 
obtained with difficulty. When stained with crystal 
violet the smears reveal thick clumps of material contain 
ing a few well-defined cells, many of which are from the 
deep layers, and very little debris. The picture micro 
scopically is one of well-advanced atrophy of the vaginal 
epithelium (fig. 5). 

Summary of findings. There is an absence of the men: 
arche; a delay and absence of progressing development 
of secondary sexual characteristics; an overgrowth of the 
long bones producing eunuchoid proportions; a delayed 
union of the epiphyses; poor somatic development; juve’ 
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April, 1942 


nile mannerisms and psyche; an absence of signs and symp- 
toms pointing to the thyroid or pituitary glands as 
possible causes for the ovarian deficiency. These signs, 
varying in degree only, are cardinal and comprise the 
diagnosis and differential diagnosis of primary hypo- 
ovarianism (1, 2). 

Treatment. Treatment was begun on May 6, 1940. In- 
tramuscular injections of pregnant-mare-serum hormone, 
goo international units' were given daily for 12 days 
beginning every 28th day. Thyroid extract, 1 grain daily 
was prescribed. Vaginal smears were taken every other 
day. 

- of therapy. Towards the end of June, after the 
second course of treatment, the mammary glands showed 
signs of resuming growth. At the same time the vaginal 
smears became more moist; the clumps of cells less com- 
pact; the individual cells more discrete, and changed from 
oval to a pentangular form; deep cells were numerous. 
During the next month evidence of proliferation of the 
vagina! mucosa could be found in the appearance of large, 
well-defined cells, a diminution of the number of deep cells, 
and a normal amount of bacteria and leucocytes. From that 
point on, improvement in the appearance of the vaginal 
smears took place in a sequence not unlike that seen in 
the smears of menopausal women receiving estrogenic 
therapy (3). On Aug. 30, 1940, the smear contained uni- 
formly large cells and a few leucocytes. Two days later 
the smear contained typical cornified cells only. Within 24 
hours bacteria and leucocytes appeared in large numbers, 
the cells became elongated and the nuclei were large. 
Within the last week prior to menarche the character 
of the smears changed rapidly and they resembled closely 
those observed in the premenstruum of normal women. 
In a broad sense a comparison of the vaginal smears in 
this case may be made with those of prepubertal girls as 
they approach normal puberty (4). In the latter instances, 
however, the process is slower and demonstrable only over 
a longer period of time. 

Although at no time during treatment with gonado- 
tropin was estrogen given, the vaginal smears became 
clearer and cleaner as bacteria and leucocytes gradually 
diminished in amount until on Aug. 30, 1940 (fig. 8), after 
the fifth course of treatment, there appeared a vaginal 
smear containing typical cornified cells (5). The menarche 
occurred on Sept. 10, 1940, lasted 7 days and was ac- 
companied by no discomfort. All treatment was dis- 
continued at this time (fig. 2). 

By Feb. 28, 1941, no further excessive linear growth had 
occurred and the olecranon epiphyses were completely 
united; the epiphyses of the hand were partially united; 
the menses had recurred normally and regularly to date; 
the secondary sexual characteristics continue to show 
improvement (fig. 3.) 

On Feb. 18, 1942 the growth recorded since treatment 
was started is 14 inch; the hand epiphyses are completely 
united; the menses appear normal and regularly. In every 
way the patient has developed into an apparently normal 


'The gonadotropic hormone from the serum of pregnant 
ae (Anteron) was supplied by the Schering Corp., Bloomfield, 
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young woman. The eunuchoid proportions naturaly 
remain (fig. 4). 
DISCUSSION 

We have been dealing with a condition, all symp- 
toms of which can be attributed to the absence of 
estrogenic hormones (6, 7, 8). The processes of 
maturation resulting in puberty are synchronized 
culminations of physical and physiological inter- 
relationships (6-11). In order for the ovary to play 
its part properly in these reactions, it must produce 
estrogen, not only for its effect on the genital and 
somatic systems, but also for its effect on the other 
ductless glands (6, 8). To accomplish this effectively 
its development must be completed according to a 
physiological schedule. 

It is believed at present that the ovary at birth is 
composed of a large cortex which contains primordial 
follicles. Deep in the medulla, primary follicles con- 
taining the definitive germ cells attempt to develop 
but, their span of existence being short, they soon 
undergo atresia or cyst formation (11, 12). In the next 
12 to 14 years, the entire cortex disappears, while the 
follicles in the medulla survive for longerperiods and 
gradually succeed in producing some estrogen before 
being inactivated (6). The cumulative result of this 
prepubertal follicular activity produces the estrogen 
responsible for the secondary sexual characteristics 
and prepares the genital tract for puberty. Finally, 
when the entire original cortex has disappeared, the 
large follicles near the surface of the ovary can rupture 
and liberate their ova. Thus, in the ovary itself, there 
are morphological changes which must also be com- 
pleted according to schedule since, no matter how 
large the follicle, or how great the amount of estro- 
genic hormone produced, unless the infantile cortex 
disappears, rupture of the follicle through the surface 
of the ovary to release the ovum is impossible. A de- 
lay in rupture necessarily results in death of the ovum, 
little or no luteinization, and above all, little chance 
for normal rhythmic ovarian physiology (6, 7, 11, 12). 

In primary hypo-ovarianism, in which no other 
glands seem to be responsible for the gonadal insuf- 
ficiency, it has been assumed that the gonads them- 
selves are refractive to gonadotropic stimulation 
(1, 2). But this apparent refractiveness may well be an 
inability to respond on the part of an ovary whose 
development is so much retarded as to make it appear 
that all function has ceased. Immature ovaries cannot 
be expected to react to gonadotropic influences as do 
mature ones, ie., with follicle rupture, ovulation, 
and luteinization (6, 7). Refractiveness, therefore, 
may be an incorrect term. The ovary in question may 
be actively undergoing histological changes, and may 
even make up for its retardation under active spurring 
by an exogenous gonadotropin. Conditions produced 
by a prenatal unbalance of maternal hormones (12, 








RALPH G. 


BONIME 


Fig. 5. VAGINAL SMEAR MADE BEFORE TREATMENT BEGUN. Fig. 6. TyPE OF SMEAR DURING FIRST 

3 MONTHS OF TREATMENT. Fig. 7. SMEAR MADE EARLY IN Aucust, 1940. Nuclei tend to be smaller, 

cells more regular. 

‘ Fig. 8. Auc. 29, 1940; uniform cells, small picnotic nuclei; smear is clearing up. Fig. 9. Sept. 1, 

1940 ILLUSTRATING MAXIMUM ESTROGENIC EFFECT. The cells are clear, debris and leucocytes absent. 
Fig. 10. THREE DAYS LATER; PREMENSTRUAL SMEAR. 


13), developmental anomalies, intercurrent diseases 
and nutritional disturbances (14) may well cause de- 
lays and arrests in the maturing processes of the ovary 
without producing actual deleterious effects. 

It would appear that the ovaries of this patient 
completed their development under re-inforced 
gonadotropic stimulation and continued to function 
normally. 

SUMMARY 


A case of delayed puberty in a fifteen-year and 
nine-months-old female in whom all signs pointed to 
an arrested ovarian development, was treated with 
the gonadotropic hormone from pregnant mare serum. 
The resumption of ovarian development was evi- 
denced by: a), Mammary development and the in- 
crease of pubic hair; b), curbing of excessive linear 
growth; c), closure of the metacarpal and phalangeal 
epiphyses; d), alteration of the character of the vaginal 
smears; e), the continuation of normal and regular 
menses. The gradual improvement in the general 
condition, and the absence of any signs of regression 
of the recently developed characteristics in 16 months 
following cessation of treatment, substantiate the 
completed puberty of our patient. 


CONCLUSION 
In the treatment of primary hypo-ovarianism it is 


necessary to correlate the presenting signs and symp- 
toms with the manifestations of ovarian activity as 
expected from its state of development. In the evalua- 
tion of the effectiveness of a gonadotropic hormone, 
alterations in the secondary sexual characteristics and 
the vaginal smears are the only criteria. 
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Intersexuality Associated with 
Malignant Intra-Abdominal 
Teratoma of 


Type 


Rosert C. Moeutic, M.D. 


From the Department of Medicine, 
Harper Hospital, and Wayne 
University, Detroit, Michigan 


malignant intraabdominal teratoma of the 
/ testis are rare and the case herein reported had 
interesting features which make it worth recording. 


C ASES OF INTERSEXUALITY associated with a 


REPORT OF CASE 


History. A girl, aged 14, American, was referred on 
July 14, 1941 by the Board of Education because of 
‘gland trouble.’ Psychiatric tests showed that her intel- 
ligence quotient was normal. She had been reared as a 
girl, played with dol's and had led a normal female child’s 
existence. 

The father stated that three years ago, at the age of 11, 
her voice became masculine in character, assuming a deep 
pitch. The mother gave the information that her genitals 
‘did not seem right.’ She had never menstruated and there 
had been no epistaxis. 

Her past history had been uneventful, having had 
measles, chickenpox and mumps. The tonsils had been 
removed because of chronic tonsillitis. 

The parents are of average height and weight. Their 
intelligence is normal. A brother was reported as being 
normal. 

The patient was well-nourished and in the nude gave 
the impression of a male. The hair was black and the voice 
was deep pitched and of a masculine character. The 
measurements were as follows. 








Normal 








| Patient 

| Inches Centimeters! Inches Centimeters 
Circumference of head) 22.25 56.5 21.5 54.6 
Chest | 32.25 82 29.3 14 
Waist | 297 68.5 24.7 62.8 
Span | 67.5 171 62.4 158.7 
Upper | 32.5 82.5 30.9 78.7 
Lower | 30.5 77.5 31.1 78.7 
Height 63 83.8 62 81 
Weight hae lb. 52.6kg.| 104.5lb. 47.5kg. 








There was hirsutism of the upper lip and the hair in 
the temporal regions extended onto the cheek below the 
tragus of the ear. A high arched palate was present. The 
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{Intersexuality} 


thyroid gland was palpable. The breasts were flat and of 
the male type. A presystolic murmur was heard at the 
apex of the heart. The pelvis was of the android type. 
There was a feminine type of pubic hair distribution and 
it was thick and long. Protruding from the pubic hair was 
a rudimentary penis (fig. 1). 

There was a marked development of hair on the labia 
majora extending to and around the anus. The penis in 
a flaccid condition measured 5 cm. (fig. 2). The glans penis 
on the upper portion was surrounded by normal appear- 
ing prepuce, which could be moved forward so as to com- 
pletely cover the glans. On the under surface of the penis 
was a raphe corresponding to the penial urethra and each 
half of the raphe extended laterally merging with and 
making up the labia minora (fig. 3). As we know, the 
urethral folds, which persist in the female and fail to fuse 
as they do in the male, form the labia minora. In the vesti- 
bule of the vagina was a normally placed female urethra. 

A vagina with a hymen admitting one finger was pres- 
ent. The roentgenologist’s interpretation of the vagino- 
gram which was made was as follows. 

“Twenty cc. of lipiodol was introduced into the vagina. 
There is a definite vaginal vault which is slightly inclined 
towards the right. We would consider the vault to be of 
average size for a patient of this age, although it is some- 
what shallow and at the distal end tapers off into a rather 
small lumen suggestive of a shallow canal. The films show 
that the pelvis is small and of the android type and rather 
narrow.” Dr. E. Witwer. 

On rectal examination no uterus could be palpated. 
No testicles could be felt in the inguinal region. 

The legs were muscular and masculine, the lower ex- 
tremities were covered with black hair adding to their 
masculine appearance. 

The hands were soft and feminine in type, and the 
nails were covered with nail polish. 

Laboratory examination of the blood gave normal values 
for blood sugar, nitrogen, calcium, phosphorus and cho- 
lesterol. The blood phosphatase was 5.5 Bodansky units, 
which is normal for her age. 

The blood count was normal except for a preponder- 
ance of lymphocytes (52%) in the differential count. 
The Kahn blood test was negative. The urine examina- 
tion was repeatedly negative. The systolic blood pressure 
was 132, the diastolic 58 mm. Hg. 
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The basal metabolism was minus & per cent. 

The parents, being disturbed by the genital abnormal- 
ity of the patient and convinced that she was a female 
in habits and actions, requested that the penis be re- 
moved. This was agreed to and it was further proposed 


Fig 1. CONFIGURATION OF BODY WITH 
MALE TYPE BREAST, RUDIMENTARY PENIS. 


to do an exploratory laparotomy. Consequently on 
July 23, Dr. N. Allen performed a 6-inch low median 
laparotomy. Both adrenal areas were palpated, the sur- 
geon’s impression being that there was no abnormal en- 
largement. The spleen was freely movable. The right lobe 
of the liver was enlarged. 


ROBERT C. 
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Examination of the pelvis revealed that a rudimentary 
uterus (finger-like in shape) approximately 4 cm. long and 
2 cm. in diameter was present. It was embedded in tissue 
resembling the broad ligament. Extending from the uterus 
were the right and left fallopian tubes with their fimbri- 
ated ends. On the right side just beneath the fallopian 
tube, near its distal end and normally situated was a 
small but normal-appearing ovary. About 2 inches (5 cm.) 
from the rudimentary uterus was a testicle, 2 cm. long, 
bluish-white in color. It was easily removed. 

On the left side, in the same relative position as on the 
right beneath the fallopian tube was a testicle about 2 cm. 
in diameter, white in color with a shiny capsule. This was 
removed. There was a definite contrast between the 
bluish-white color of the right testicle and the white 
fibrous appearing testicle on the left side. Neither tube 
nor rudimentary uterus was removed, and the right ovary 
was also not disturbed. Appendectomy was performed. 

Following closure of the laporatomy wound, the pa- 
tient was put up in stirrups and a catheter inserted into 
the bladder. The entire penis was removed and a plastic 
reconstruction was done (fig. 4). 

Other than a superficial infection of the abdominal 
wound which caused a fever for 10 days, her recovery was 
uneventful. 

The pathological report was as follows. 

“The penis with a normally formed glans and prepuce, 
measures 5 cm. No evidence of an orifice. On section two 
oval shaped brown areas of tissue—corpora cavernosa 
penis. 

There are two rounded slightly flat masses, the right 
one is 2 cm. long. bluish-white in color and on section show 
a yellowish-white papilliferous mass apparently not di 
vided by fibrous septae, doughy in consistency. The left 
mass, pearly white in color, is firm and there is a white 
mass encapsulated from the surrounding parenchyma.” 

The microscopic report was. “1. Cavernous tissue. 

2. Right testis: malignant teratoma of the seminoma 
type (fig. 5). The stroma is richly infiltrated with lympho 
cytes and is composed of large round cells of the embryonal 
type. There is every indication of a rapid growth of the 
malignant embryonal element. 

Left testis: Epidermoid cyst in hypoplastic testis.” 

On July 18, a 12-hour specimen of urine totailed 1615 
cc. Gonadotropic hormone assay was made according to 
the method of Heller and Heller (1). Injection into a rat 
produced a 1+ vaginal opening. The uterine weight was 
go mg. and the ovarian weight was 87.5 mg. The amount 
of the hormone present was the same as that usually found 
in castrate or menopausal urine. 

On Jan. 10, 1942, approximately 6 months after opera’ 
tion, a 12-hour specimen of urine totalled 2225 cc. The 
same procedure for gonadotropic hormone assay in the 
rat produced a negative vaginal opening. The uterine 
weight in the rat was 21.1 mg. and the ovarian weight was 
14.4 mg. This type of assay response would be normal for 
a 14-year-old girl who had not reached puberty. There is 
sufficient contrast between the gonadotropic content of 
the urine in the pre-operative and post-operative periods 
to be of some significance. However, deductions from 
single assays cannot be made with any conclusiveness. 
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COMMENT 
The parents of the child stated that they had not 
gen anything abnormal about her genitals when she 


As a child she played with dolls and acted like a 
normal female. At the age of 11 she took up sewing 
and applied nail polish. She attended school at the 


Fig. 2. RupIMENTARY PENIS. Fig. 3. PENIS WITH RAPHE, LATERAL WALLS OF URETHRAL 
FOLDS FORMING LABIA MINORA. NORMAL APPEARING VAGINAL OPENING. Fig. 4. VULVA AFTER 
REMOVAL OF PENIS AND PLASTIC RECONSTRUCTION. 


Fig. 5. TERATOMA OF THE TESTICLE OF THE SEMINOMA TYPE. 


was a baby. Her father had frequently bathed her and 
did not see any abnormality. The parents and the 
patient agreed that the voice became masculine three 
years ago at the age of eleven. 


age of 6, did well in her classes, and at present is in 
the oth grade. She never had epistaxis or a bloody 
vaginal discharge. The hirsutism of the upper lip and 
legs, the enlargement of the penis, and the masculine 





260 


voice all appeared at about the same time, 3 years 
ago. 

One might assume that the intra-abdominal testis 
and specifically the active right testis gave off testic- 
ular hormone at this time when the patient was 
nearing puberty. As to when the tumor became ac- 
tively malignant is of course uncertain. 

Young (2), in his treatise on genital abnormalities 
and hermaphroditism said, “The gonadal anlage 
may be reversed and hormonal factors also may con- 
tribute to the sexual deflection by secretory hormones 
which have opposite effects than those normally 
secreted by the developing ovary or testis, as the case 
may be. What started out to be anatomically an ovary 
might secrete androgenic substances similar to chemi- 
cal structures and biological actions to the testis 
hormones. Hormonal intersexuality is probably a 
phenomena of later embryonal life just as it some- 
times occurs in adults with masculinizing tumors. It 
is probable, according to Goldschmidt’s hypothesis, 
that most pseudohermaprodites are on a genetic basis 
and the chromosomal structure of all their body 
cells are either the male or female formula. However, 
the opposite sex determining factors or forces in the 
individual cells are dominant and much greater, so at 
some point (drehpunkt) in development they turn the 
future development into a cell having the opposite 
sex characteristics.” The latter is probably what took 
place in the patient here reported. 

The approach of puberty set the sex mechanism in 
motion and the dormant testis teratoma became ac- 
tivated so that hermaphroditism then followed. The 
right testis in contrast to the left testis as the patho- 
logical report shows, was no doubt the responsible 
factor for the hermaphroditism. 

Vastola (3) reported in interesting male hermaph- 
rodite, aged 37, with a pelvic tumor. This was re- 
vealed on laporatomy to be an embryonal carcinoma 
of an abdominal testis with a twisted pedicle and 
hemorrhage into the tumor mass. Dr. James Ewing 
who examined the specimen stated that it was a large 
round and polyhedral-cell carcinoma. It was atypical 
teratoid cancer and of teratoma origin not derived 
from the tubule cells, as tumors that may possibly 
originate from tubule cells and may be called semi- 
noma generally are more alveolar in structure and lack 
lymphoid stroma. Yet Ewing did not insist too 
strongly on the exact derivation of this particular 
tumor which impressed him as an embryonal growth. 

Carmichael and Oldfield (4) reported a case of male 
pseudohermaphroditism in a ‘girl,’ aged 14, with a 
large intra-abdominal teratoma. The tumor, which 
arose by a short pedicle from the site of the left ovary, 
was removed along with the fallopian tube and broad 
ligament. Its removal revealed an abnormality at the 
site of the right ovary, there was no ovary proper but 
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only a small nodule of what appeared to be ovarian 
tissue in the posterior layer of the broad ligament, 
The uterus and right tube were small but otherwise 
normal. The tumor was found to be a ‘typical small 
cystic teratoma containing numerous derivations of 
all three germ-layers, some at a primitive embryonic 
stage of development, others with a fully dif. 
ferentiated adult structure.’ 

Klaften (5) reported a case of pseudohermaphrodi- 
tism associated with a large-celled ovarian carcinoma, 
He discussed the origin of these ovarian tumors which 
give rise to pseudohermaphroditism. They begin, he 
said, as a solid tumor of the ovary which was desig. 
nated for a long time as alveolar sarcoma. Von Werdt 
called them solid granulosa cell tumors and derived 
from unused granulosa cell elements. Robert Meyer 
said that these tumors have all various types of desig- 
nations. Von Pick termed them ‘epithilioma chorio 
ectodermale’; Von Krompecher gave them the name 
‘endothelioma’; Von Werdt “granuolosa cell tumors’; 
Von Chevassu “seminome’; Ewing, “Embryonal carci- 
noma of the testicle’; Klaften favored R. Meyer's 
term ‘disperminome.’ 

Ewing (6) in discussing the embryonal tumor of the 
testis said, “The most frequent tumor of the testis is 
composed of large round or polyhedral cells of em- 
bryonal type, lying diffusely or in large alveoli. The 
stroma is often richly infiltrated with lymphocytes. 
Through the demonstration by Wilms, Ohkubo and 
others, that many of these tumors contain teratoid 
elements, the suspicion first stated by Langhans, that 
the tumors are teratoid, has been confirmed. Yet 
Chevassu, Debornadi, and others derive this tumor 
from the spermatoblasts or embryonal equivalents, 
and separate this group from the teratomas with 
which they are so often associated. Several considera’ 
tions forced the writer to conclude that this common 
tumor of the testis is always a one-sided development 
of a teratoma, and is not derived from the adult 
spermatoblasts.” Ewing then goes on to give these 
reasons. 


SUMMARY 


A case of hermaphroditism in a girl aged fourteen 
is reported. A 5 cm. long penis-like structure with a 
normal appearing glans penis and prepuce was 
present. A normal -sized vagina, a rudimentary uterus, 
normal tubes with a right and left sided testis anda 
right-sided ovary were present. The testis on the 
right side was a highly malignant teratoma of the 
seminoma type. The left testis was hypoplastic and 
contained an epidermoid cyst. The body build was of 
masculine type as was the voice and hair distribu 
tion. 

Her inclinations and habits were those of the female 
sex. Gonadotropic hormone assay before and after 
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eration reveal a significant difference in that pre- 
geratively the amount corresponded to that found 
in the urine of castrate and menopausal women, 
whereas 6 months post-operatively the amount was 
normal for a 14-year old girl. 

At the present time (February, 1942) she is doing 
yell in school, engages in the usual activities with 
other girls, goes swimming without embarrassment, 
does sewing, uses lip rouge and nail polish. She con- 
ders herself a normal girl. 
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concerned in carbohydrate metabolism, it has 

been suggested that they might have an 
ameliorating effect in diabetes mellitus. Clinical 
trials (1) with thiamine hydrochloride have been dis- 
appointing, but in experimental diabetes, Chaikoff 
and Kaplan (2) have shown that the administration of 
whole vitamin B complex prolongs the life of depan- 
creatized dogs. We have, therefore, tried the vitamin 
Bcomplex in clinical diabetes, but without benefiting 
the condition. 


B ECAUSE MEMBERS Of the vitamin B complex are 


METHODS 


Assessing the effect of a therapeutic measure in 
diabetes is difficult because of the great fluctuations 
in severity which many patients manifest. Elderly 
diabetics, in particular, often may take 20 to 30 units 
of insulin daily less than their true requirement, and 
only gradually over weeks develop marked glyco- 
suria. The effect of infections is likewise well-known. 
It is possible that serial glucose tolerance tests would 
be the most accurate criterion for judging the condi- 
tion of a diabetic, but such tests were not made in our 
patients. Patients in two principal categories were 
used. a). Those who took no insulin but had glyco- 
suria, in whom improvement could be shown by a 
decrease in the amount of sugar lost in the urine. b). 
Those taking insulin, who could be rendered sugar- 
free, or could have their dose of insulin reduced. 

Only patients were chosen whose long (months to 
years) attendance in the Diabetic Clinic had led to 
more or less constant values for body weight, insulin 
dosage (doses varied from o to 120 u daily) and de- 
gree of glycosuria (from none to 3 plus by Benedict's 
test). The patients were observed at weekly or bi- 
weekly intervals while taking the vitamin B prepara- 
tion. During subsequent periods when the vitamin 
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preparation was withdrawn a placebo resembling the 
vitamin preparation was given. 

The vitamin B complex, a heavy syrup obtained 
from rice bran, was given in a dose of one ounce 
daily.2 This amount contained the following quanti 
ties of vitamins: thiamine hydrochloride, 4.5 mg; 
riboflavine, 300 micrograms; vitamin Bs, 4.5 mg,; 
nicotinic acid, 60 mg.; pantothenic acid, 12 mg.; the 
filtrate factor (Jukes-Lepkovsky) was 28 per cc. 


RESULTS AND DISCUSSION 


Twenty-one patients were given the vitamin B 
complex for periods of from 3 to 16 weeks, with the 
results shown in table 1. There was no significant 
change in weight, glycosuria or insulin requirement. 
The slight increases or decreases noted were only 1 
or 2 pounds of body weight, a change of one plus in 
the Benedict’s reaction, or a change in insulin dosage 
of 2, or at most 4 units. 

Although both insulin and members of the vitamin 
B complex are involved in carbohydrate metabolism, 
and may to some extent be supplemental as demon: 
strated in animal experiments, this summation of ac 
tion could not be shown in diabetic patients. Many 
of the patients felt better generally, especially, in that 
they slept better and their appetites improved. This 
is to be interpreted as a rectification of an unrecog 
nized deficiency state rather than as amelioration of 
the diabetes. 

CONCLUSIONS 


Large doses of a potent vitamin B complex prepar’ 
ation, given for periods up to 16 weeks to diabetic 
patients, had no discernible effect on the severity 0 
the disease. 
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TABLE 1. COMPARISON WITH PREVIOUS CONTROL PERIODS 
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1 B, vitamin B complex; P, placebo; N, neither vitamin nor placebo. 
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Repeated Glucose Tolerance 
Tests in Hyperthyroidism 


{Thyroid and Glucose Tolerar ce] 
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tal, Atlanta, Georgia 


tolerance tests, performed before and after 
operation, in fifty cases of hyperthyroidism, 
constitutes one part of a comprehensive investigation 
on repeated glucose tolerance tests in children, in 
adults, and in adults with hyperthyroidism. The re- 
sults in the first group have already been published 
(1). The results in the group of adults without hyper- 
thyroidism are now in preparation. 
The glucose tolerance tests in all instances were 
performed on fasting patients. One hundred grams of 
glucose was administered by mouth in 250 cc. of 


T= stupy, based on 131 repeated glucose 


CONTINUED 
THE SAME 


CHILDREN 


CHILDREN 


SAME 
oF D DIABETIC 
ALL ‘NORMAL 


Fig. 1. COMPARISON OF THE RESULTS OF REPEATED GLUCOSE 
TOLERANCE TESTS IN THREE GROUPS OF PATIENTS: adults with hyper- 
thyroidism, adults without hyperthyroidism, and children. 


water, with a bit of citric acid added to the solution. 
Then samples of blood were withdrawn one-half 
hour, one hour, two, three and four hours after the 
ingestion of the glucose solution. The determinations 
of the blood sugar were made on one cc. of blood, 
with the Myers’ modification of the Benedict method. 

The object of this particular study was to note the 
effect of hyperthyroidism and of thyroidectomy on 
disturbed or normal carbohydrate metabolism, and to 
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compare these findings with those obtained :1 the 
other groups of cases, that is, in children (pavients 
less than 20 years of age), and in adults who did not 
have hyperthyroidism. These comparisons are siiown 
graphically in figure 1. The most striking fact shown 
by this chart is that patients with hyperthyroidism § 
who displayed a normal glucose tolerance curve at the 
outset continued to show a normal curve, indicating 
that the carbohydrate metabolism remained intact, 
in spite of hyperthyroidism. This 100 per cent in. 
cidence of a continued normal curve is much higher 
than in the adults who did not have hyperthyroidism, 
and also than in the group of children. Since the in- 
cidence of diabetes in patients with hyperthyroidism 
is greater than the general incidence of diabetes by 
more than 100 per cent the complete stability of the 
normal glucose tolerance curve in these patients with 
hyperthyroidism would suggest that when the carbo- 
hydrate metabolism remains normal despite the stress 
of hyperthyroidism, it must indicate that the in 
dividual patient has a good insulogenic reserve. 

The stress of hyperthyroidism is temporary, and 
if it is due to factors other than an effect on the in- 
sulogenic apparatus itself, it might be expected that 
a considerable number of patients who displayed a 
disturbance of carbohydrate metabolism during the 
period when the thyroid was hyperactive would 
show a return to normal when this was eliminated 
by operation or other means. The data in figure 1 
show that this was true in comparison to the group 
of adults who did not have hyperthyroidism. The 
percentage of patients with hyperthyroidism whose 
glucose tolerance curves returned to normal was 38.7 
per cent, while in the patients who had no hyper: 
thyroidism, the figure was 29.6 per cent. In the group 
of children, the percentage that returned to normal 
was higher than in the hyperthyroid group, 45.5 per 
cent. But this figure was based on only 19 casvs, 80 
the percentage figure may be misleading. If the v :lues 
for the adults and children are grouped, the average 
for the two is 31 per cent, which indicates tha: the 
return to normal is considerably higher in the hyper: 
thyroid group. 

In the three groups of cases we find that in 80.» per 
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cent of patients with hyperthyroidism there was no Case 3. In this instance the glucose tolerance curve, 
change in the glucose tolerance curve, whether nor- repeated 7 months after thyroidectomy, showed an 
mal or abnormal, while the corresponding figure for impairment of carbohydrate metabolism which was 


the other groups of adults and children was 75.3 per. counted for by a recurrent goiter. The patient. a man, 
fase? : stall aged 33, had an adenoma of the thyroid, with hyper. 
cent and 72.2 per cent, respectively. thyroidism. His B.M.R. was plus 15 per cent and he 


The following case records are typical of some of had mild hyperglycemia before operation which was 
the individual variations in the behavior of the glucose performed on Dec. 7, 1927 (fig. 4). 
tolerance curve in patients with hyperthyroidism. 


En Case 4 shows the effect of hyperthyroidism on carbo. 
Case 1 shows the steady and progressive improve- hydrate metabolism in a case 2 lakes: The patient, 
ment in carbohydrate metabolism which may occur a man, aged 60, had had diabetes for about $ years 
when hyperthyroidism developed during the time he 
18 J was using iodized salt. The B.M.R. was plus 50 per 
174 TI] cent before thyroidectomy was performed, and at the 
IG same time, the level of the blood sugar reached ‘ts peak 
1 (fig. 5). 
5S 4 





Case 5 demonstrates the variations in the glucose 
Mt | tolerance curve over a period of more than five years in 
13 4 a case in which diabetes persisted after thyroidectomy. 
The patient was a woman, aged 50, who had an ade- 
noma of the thyroid with hyperthyroidism. She was 
obese and displayed glycosuria and hyperglycemia when 
she was first examined. The basal metabolic rate at that 
time was plus 36 per cent. The blood pressure was 165 
mm. Hg systolic, go mm. Hg diastolic. Since the thy- 
roidectomy the patient has remained diabetic, although : 
there has been some fluctuation in the glucose tolerance of acic 
curve (fig. 6). diabeti 
as strikin: 

Case 6 is interesting because it shows the effect on ahigh: 
carbohydrate metabolism of adrenal denervation. The 
patient was a young woman with hyperthyroidism, 
aged 23, who at the time of the initial examination, dis. 
played glycosuria, but the blood sugar was normal. 
The B.M.R. was plus 28 per cent and the blood pressure 
was 130 mm. Hg systolic, 70 mm. Hg diastolic. De 
nervation of the right adrenal was carried out on March ff creasec 
31, 1933, and five days later the glucose tolerance curve ff part of 
showed a sharp upswing (fig. 7). Five days after de §§ dioxide 
Fig. 8. THE CHANGES IN THE ACETO-ACETIC AND B-OXYBUTYRIC ACID nervation of the left adrenal gland the level of the blood dio} 
CONTENT OF THE BLOOD IN HYPERTHYROIDISM. ° ° ° g é 

sugar following the ingestion of glucose was much lower. perime: 
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following thyroidectomy even when the hyperthyroid- 
ism is severe. The patient was a woman, aged 60, whose 
B.M.R. was plus 41 per cent, when she was first ex- The carbohydrate metabolism tends to be unstable cae 
amined on Dec. 16, 1925. She had lost considerable in a considerable number of patients afflicted with ri live 
weight, and had glycosuria and hyperglycemia. The hyperthyroidism. In a series of gooo cases of hyper ff, 4 : 
findings in successive glucose tolerance tests during the thyroidism, some disturbance was found in 7 per cent. _ 


12 years following show the steady improvement in There are a number of reasons for this finding in 
the carbohydrate metabolism to a normal level (fig. 2). h ae 
yperthyroidism. 


Case 2 shows that the response of the carbohydrate In the first place, patients with hyperthyroidism 
metabolism to thyroidectomy may not be immediate. have an increased rate of metabolism which usually is 
The patient, a man, aged 56, who had previously been accompanied by a marked increase in the intake of 
obese, had a B.M.R. of plus 50 per cent. He also had — foog consisting largely of carbohydrates. This places 
hypertension (190 mm. Hg systolic, 78 mm. Hg dias’ 4, additional load on the insulogenic apparatus, 
tolic), and toxic peri-arthritis. He had glycosuria and : — 
slight hyperglycemia. Thyroidectomy was performed which, if there is a sufficient insulogenic reserve, 

7 7 Se y withstands the added stress. If not, the carbohydrate 


on April 26, 1928. On April 25, a glucose tolerance test is snigiieesaap ; 
showed a definite lag in the curve. Eight months later, ™etabolism is likely to break down under the strain. 


however, the glucose tolerance curve was normal (fig. The liver in hyperthyroidism is usually poor in 
3). glycogen. This has been proven by numerous expefl’ 
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nental investigations in which the feeding of desic- 
cated thyroid gland to animals has been shown to 
result in a reduction of glycogen in the liver (3, 4, 5). 
Frazier (6) showed that the liver glycogen in control 
animals was 5.4 gm. per cent; in animals that received 
thyroid extract, 0.82 gm. per cent; in those that re- 
ceived thyroid plus potassium iodide, 0.12 gm. per 
cent; and in those that received thyroid plus glucose, 
o.17 gm. per cent. Whether this is caused by the in- 
creased withdrawal of food reserves from the liver as 
the result of the higher rate of metabolism, or whether 
there is a disturbance in the mechanism of storage of 
glycogen in the liver, is still a question. The presence 
of mild acidosis may play a part in this phenomenon 
(ig. 8). The fact that epinephrine, in the presence of 
constant hyperglycemia, causes a marked depletion 
of glycogen from both the liver and the muscles (7) 
nay also have a bearing. Hepatitis was demonstrated 
by Weller (8) in 50 per cent of a series of necropsies 
performed on patients with Graves’ disease. Thus the 
presence of hepatitis may be a factor which affects 
the carbohydrate metabolism in hyperthyroidism. 

In hyperthyroidism there is a marked increase in 
the ketone bodies in the blood (fig. 8). In the presence 
of acidosis we know that the insulin requirement of 
diabetic patients under treatment increases, often 
strikingly. Whether this means that in the presence of 
ahigher concentration of acids less insulin is secreted, 
or whether there is inactivation of the secreted insulin 
incirculation, has not been demonstrated clearly'. 

There is also an accumulation of lactic acid in the 
blood stream in hyperthyroidism. This may be due 
either to an increased rate of production or to a de- 
creased rate of removal. In normal animals the greater 
part of lactic acid which escapes oxidation to carbon 
dioxide and water is carried to the liver for synthesis 
into glycogen. Buell and Strauss (9) have shown ex- 
primentally that in hyperthyroidism the ability of 
the liver to convert lactic acid to glycogen is impaired. 
Figure g shows the results demonstrated by these 
authors, that is, the marked decrease of glycogen in 
the liver and the relative increase of lactic acid in the 
blood in hyperthyroidism. 

From the foregoing facts, it would appear likely 
that both the pancreas and liver are involved in the 


1 Since the above was written, in recent studies by Lukens and 
Dohan (Endocrinology, 30: 175. 1942) the authors point out that 
itis the hyperglycemia which produces hydropic degeneration of 
the islands. This change is reversible up to this point which means 
by changing hyperglycemia to normal level. If this stage of hy- 
tropic degeneration lasts beyond 3 months, the reversible change 
isno longer possible and the changes in the islands go on to hyaline 
degeneration and fibrosis. Thus in as much as we are dealing, in 
hyperthyroidism, with an acute condition in which the carbo- 
hydrate metabolism upset is rarely longer than 3 months, the 
lunctional restitution of the beta cells takes place in such a large 
percentage of cases. It also shows the importance of controlling 
sch an hyperglycemia in order to protect the islands from a 
possible permanent damage. 
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disturbance of carbohydrate metabolism which occurs 
in hyperthyroidism. The exact part played by each 
of these organs is ‘difficult to estimate. If the liver 
alone were responsible for the impairment of carbo- 
hydrate metabolism observed in hyperthyroidism, we 
should expect a greater number of patients to return 
to normal after the hyperthyroidism has been elimi- 
nated by operation or treatment. There should be no 
cases of diabetes resulting from the disturbance ini- 
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Fig. 9. CHANGES IN THE GLYCOGEN CONTENT OF THE LIVER AND 
IN THE LACTIC ACID OF THE BLOOD IN THYROTOxICosIs. (After Buell 
and Strauss.) 


tiated by the hyperthyroidism, and certainly the 
incidence of diabetes should not be greater in hyper- 
thyroidism than in the general population. 

We know, however, that the incidence of diabetes 
is more than 100 per cent greater in patients with 
hyperthyroidism. The incidence of diabetes in pa- 
tients with hyperthyroidism is 2.3 per cent (2), while 
in the general population it is about 1 per cent. This 
fact cannot be disregarded. Whether hyperthy- 
roidism, with its increase in metabolism and its ac- 
companying acidosis and hepatitis, also affects the 
insulogenic function of the islands of Langerhans is a 
point which needs to be elucidated by further experi- 
mental investigations. We know that hyperthyroid- 
ism not only causes temporary disturbances in carbo- 
hydrate metabolism, but also that it doubles the 
incidence of diabetes itself. Although we know some 
of the factors which contribute to this occurrence a 
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complete picture of the mechanism by which it is 
brought about is still lacking. 
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Respiration in a Patient with 
Anasarca Following Adminis- 
tration of Cortin and Sodium 
Chloride 


{Cortical Hormone and Circulation] 


Mark D. Attscuutz, M.D. 
anp NorMAN ZAMCHECK 


Front the Medical Service and the Medical 
Research Laboratories, Beth Israel Hospital, 
and the Department of Medicine, Harvard 
Mecical School, Boston, Massachusetts 


J DEMA IS OF COMMON OCCURRENCE in patients 
with Addison’s disease following treatment 
A with desoxycorticosterone and sodium chlo 
tide (1-4). In addition to edema, some patients also 
exhibit dyspnea, reduced vital capacity, elevated 
venous pressure and roentgenographic changes sug- 
gestive of cardiac dilatation. It has been assumed that 
heart failure occurs under these circumstances, as a 
consequence of cardiac dilatation due to overloading 
the circulation with fluid. However, all of the pa- 
tients thus far described had the decreased blood 
volume and abnormally small cardiac size found in 
Addison’s disease. The present report is based on 
studies made in a patient without Addison's disease 
who developed massive generalized edema following 
administration of cortin and sodium chloride. 


REPORT OF CASE 


B. F. (B. I. H. #52040), a 43-year-old man, with a past 
history of asthma, eczema and eosinophilia for many years 
and no evidence of adrenal cortical insufficiency, entered 
the hospital on Jan. 10, 1942, because of dyspnea and 
generalized edema. Twelve days before entry a dermatolo’ 
gist had prescribed daily doses of 5.0 gm. of sodium 
chloride by mouth and 1.0 cc. of cortin intramuscularly for 
the treatment of his eczema. At that time the blood pres- 
sure was 120 mm. Hg systolic and 80 mm. Hg diastolic, 
the serum protein level was 5.94 gm. per cent and the 
etythrocyte count was 5,100,000 per cu. mm. The patient 
received five daily injections of cortin. Five days before 
entry, marked swelling of the legs was observed. The dose 
of sodium chloride was reduced to 3.0 gm. daily and cortin 
was given every other day for two doses. The edema 
rapidly involved the entire body, dyspnea and orthopnea 
developed, and the patient therefore entered the hospital. 
Examination revealed rapid respiration, orthopnea, dysp- 
nea, edema of the face, distended veins in the neck, 
tachycardia, dullness and greatly diminished breath sounds 
over the lower portions of the lungs posteriorly, no rales, 
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enlargement of the liver 3.0 cm. below the costal margin 
with slight tenderness on palpation, abdominal distension, 
edema of the arms, legs and trunk, and an eczematous 
lesion of the skin. 

Laboratory data. The red blood cell count was 5,400,000 
per cu. mm., the hemoglobin was go per cent (Sahli), the 
white blood cell count was 12,100, and the differential was 
74 per cent polymorphonuclear cells, 15 per cent lympho- 
cytes, 3 per cent monocytes and 8 per cent eosinophils. 
The specific gravity of the urine was 1.024. Very large 
amounts of albumin and small numbers of red and white 
blood cells and granular casts were observed. The results 
of the stool examination were negative. Blood non-protein 
nitrogen level was 37 mg. per cent, serum protein level 
was 4.42 gm. per cent, and the carbon dioxide combining 
power was 52 vol. per cent. 

Electrocardiographic tracings were normal. 

Roentgenograms showed high diaphragm, moderate 
bilateral pleural effusion and congestive changes in the 
lungs. The heart was not enlarged. 

Clinical course. The patient was given a salt-poor diet 
with fluids limited to 1200 cc. daily. Edema, hypertension 
and tachycardia diminished shortly after the patient 
entered the hospital, disappearing completely by the 
eleventh day of his stay (fig. 1). On the third day, am- 
monium chloride, 1.0 gm., was prescribed five times daily, 
but no detectable change resulted. During the first six 
days of the hospital stay, the rectal temperature rose to 
between 100.5° and 1o1.0° F. every day; thereafter it was 
normal. Albuminuria rapidly diminished, but did not dis- 
appear until several days after all evidences of edema were 
gone (fig. 1). Granular casts, erythrocytes and leukocytes 
in the urine likewise were noted after the disappearance 
of all edema. The blood non-protein nitrogen level was 
approximately 35 mg. per cent on several occasions. The 
serum protein level rose to 5.98 gm. on the ninth day of 
the patient's stay and to 6.54 on the eighteenth day (fig. 1). 


METHODS OF STUDY 
The cardiac output was measured by the method 


of Starr and Gamble (5), all measurements being made 
with the patient in the semi-recumbent position in 
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the basal state. The oxygen consumption and respira- 
tory minute volume were measured at the same time. 
The pulse and respiratory rates were counted 6 to 8 
times during each determination. The arm to tongue 
circulation time was measured by means of decholin 
(6) and the lung to brain circulation time by means of 
carbon dioxide (7). The venous pressure was esti- 
mated by the direct method of Moritz and von 
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Fig. 1. ResPONSE OF PATIENT WITHOUT ADDISON'S DISEASE TO 
THERAPY WITH CORTIN. 


Tabora (8). The lung volume and its subdivisions 
were measured by the method of Christie (9), modi- 
fied somewhat (10). The arterial oxygen saturation 
was determined by means of the method of van 


Slyke and Neill (11), as modified by Fieser (12). 


OBSERVATIONS AND DISCUSSION 


Respiratory dynamics. The respiratory minute 
volume and rate were increased to twice normal while 
the patient was markedly edematous; the tidal air, 
however, was unchanged. The vital capacity was 
greatly diminished when first studied, the diminution 
being due to decreases in both reserve and comple- 
mental air volumes. The residual and functional 
residual air volumes were also decreased at this time. 
All of these volumes returned to normal after all 
evidences of edema had disappeared. The ratio of 
functional residual air to total pulmonary capacity 
was not abnormal at any time; it was 55.4 per cent 
when first studied, and 53.0 per cent after the patient 
had recovered. Congestive failure characteristically 
causes an increase in the ratio of functional residual 
to total capacity (13) and a decrease in tidal air. 
Pleural effusion, on the other hand, results in no 
change in the ratio of functional residual to total 
capacity (14, 15) and no striking change in tidal air 
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volume. It is clear, therefore, that the changes in 
respiratory dynamics in the patient of the present 
report were due to pleural effusion and not to conges- 
tive heart failure. 

Arterial oxygen saturation. This was not strikingly 
low when first studied, although a significant increase 
did occur when the:patient recovered. The changes 
are similar to those seen in other patients with p/eural 
effusions (15). 

Venous pressure. The venous pressure was moder- 
ately elevated during the height of the patient's ill 
ness, returning to normal after his recovery. This 
change is characteristic both of congestive failure (16) 
and of pleural effusion (15, 17), so that its occurrence 
in this instance is not diagnostic. 

Cardiac output and circulation time. The cardiac 
output and arm to tongue and lung to brain circula- 
tion times were all within normal limits when the 
patient was dyspneic, orthopneic and severely edema- 
tous. This clearly rules out congestive failure as the 
cause of these signs and symptoms. There was a small 
increase in cardiac output following recovery. This 
resembles the slight increase in cardiac output ob- 
served by other authors following resorption of 
pneumothorax of small or moderate size (18). 

Clinical manifestations. The patient’s illness was 
characterized by the rapid onset of marked generalized 
edema, severe hypertension, dyspnea, orthopnea, 
profuse albuminuria and the occurrence of erythro 
cytes, leukocytes and casts in the urine. The serum 
protein concentration, normal before treatment with 
cortin and sodium chloride, fell rapidly to the low 
level of 4.42 gm. per cent. The manifestations, there- 
fore, are similar to those of acute or subacute nephritis 
or toxemia of pregnancy. It is of interest in this con- 


TABLE 1. MEASUREMENTS OF THE RESPIRATION AND CIRCULATION 
IN THE PRESENCE OF ANASARCA AND AFTER RECOVERY 


During After 

Decholin circulation time 16.7 seconds 15.6 seconds 
CO); circulation time 6.8 seconds 
Venous pressure 14.0 cm. 5.1cm. 
Cardiac output 3.76 liters 3.90 liters 
Cardiac output/100 cc. O2 

consumed 1.57 liters 1.80 liters 
A-V difference 6.36 vol. 5.55 vol. 

per cent per cent 

Stroke volume 44 CC. J§t.cc; 


Pulse 


go 77 
Arterial O, saturation 93-1 per cent 98.2 per cent 


Oxygen consumption 239 Cc. 216 cc. 
Basal metabolic rate +5.3 percent —1.8 percent 
Respiratory rate 20 10 
Respiratory minute volume _ 10.4 liters 5.06 liters 
Tidal air 520 CC. 506 cc. 
Residual air 1875 cc. 2420 CC. 
Functional residual air 23°70 Cc. 3850 cc. 
Reserve air 495 cc. 1430 CC. 
Complemental air 190§ Cc. 3410 CC. 
Vital capacity 2400 CC. 4840 cc. 
Total capacity 4275 CC. 7260 cc. 
Functional residual air/total 

capacity X 100 55.4 53.0 
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nection that other authors (1, 3, 4) have noted the 
eatly appearance of edema of the face in patients re- 
giving desoxycorticosterone and sodium chloride 
therapy for Addison’s disease. Edema may occur fol- 
lowing desoxycorticosterone medication even if the 
intake of sodium salts is maintained at normal levels 
4), Albuminuria has also been described (1). Ferrebee 
a al. (1) first suggested that congestive failure, re- 
sulting from cardiac dilatation due to overloading 
circulation with fluid, gave rise to the edema and 
dyspnea seen in such patients. However, their data 
(1) show that the extracellular tissue fluid volume 
increased very much more than the blood volume; 
indeed in one patient with severe edema and dyspnea, 
the blood volume was only 300 cc. greater than it had 
been when the patient was free of these symptoms. 
Ferrebce et al. (1) stressed increases in cardiac size 
following treatment with desoxycorticosterone, but 
McGavack (19) has shown that except for patients 
incrisis, changes in cardiac size in response to therapy 
in Addison’s disease are not related to variations in 
blood volume. Conversely, a marked increase in 
blood volume does not cause cardiac dilatation and 
congestive failure. Neither patients with poly- 
cythemia vera (20), nor patients who have received 
large intravenous infusions at rapid rates of injection, 
eshibit cardiac dilatation or clinical or physiological 
manifestations of congestive failure (21, 22). Similarly, 
the hypertension which commonly develops after 
adrenal cortical hormone therapy (2) cannot be con- 
sidered a consequence of an increase in blood volume 
(21). It must be concluded, therefore, that the clinical 
manifestations and physiological findings in patients 
ethibiting massive edema after therapy with adrenal 
cortical hormones and sodium chloride are not those 
of congestive failure secondary to overloading the 
circulation with fluid. The syndrome resembles 
closely that produced by the effects of a diffusely 
active vascular toxin, such as that which causes 
somerulonephritis or toxemia of pregnancy. It is 
worthy of note in this connection that the adminis- 
tration of desoxycorticosterone to a patient with sub- 
acute glomerulonephritis aggravated the hypertension 
and resulted in an increase in the formed elements in 
the urinary sediment (23). 


SUMMARY AND CONCLUSIONS 





Studies were made of the clinical manifestations 
and cardiorespiratory physiology in a patient without 
Addison’s disease who developed anasarca after the 
administration of cortin and sodium chloride. 

The syndrome consisted in severe hypertension, 
generalized edema, effusions into body cavities, dysp- 
nea, orthopnea, profuse albuminuria and lowering of 
the serum protein level. 
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The cardiovascular and pulmonary findings were 
those of pleural effusion; there was no evidence of 
congestive failure. ; 

Cortin appears to act as a general vascular toxin in 
a manner similar to the sukstances which cause 
glomerulonephritis and toxemia of pregnancy. 
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Precautions for Pituitary and Thyroid 
Medication: Three Case Reports 


medication. A psychoneurotic maiden lady of 

42 was examined January 2, 1936. She had sought 
treatment the preceding February for obesity, chronic 
fatigue and rheumatism. At that time her temperature was 
99° F., pulse 82, blood pressure 145/95 mm. Hg, weight 
211 pounds. The obesity was of the girdle type. Treat- 
ment had consisted of salicylates, foreign protein, sulphur 
and the usual remedies for rheumatism and arthritis. At 
the same time she had been put on a regime of reduced 
caloric intake and liberal doses of thyroid. Once or twice 
a week pituitary extracts had been injected, 0.5 cc. of an 
unstandardized extract of the anterior lobe and 0.5 cc. of 
the obstetrical variety of posterior lobe extract. During 
the eleven months she had lost 58 pounds in weight, but 
the symptoms were unchanged and the blood pressure had 
risen to 180/110 mm. Hg. Cessation of the thyroid and 
pituitary therapy had no effect on the blood pressure, and 
none of the measures usually employed for the control of 
essential hypertension has been effective. As a matter of 
fact, her blood pressure has risen and has since been as high 
as 210/110 mm. Hg. 

She had had attacks of rheumatic fever at 15, 27 and 
32 years of age and did not menstruate for 3 years follow- 
ing an appendectomy when she was 32 years old. 

The patient had a marked urticarial outbreak a few 
hours after the first dose of posterior lobe extract, but 
when another manufacturer’s product was used she 
tolerated it without unpleasant symptoms. The injections 
throughout the eleven months of treatment had not caused 
any discomfort. The hypertension was not accompanied 
by any of the symptoms often associated with or at- 
tributed to it. 

Urticarial reactions to posterior lobe extracts are un- 
usual and comparatively few cases are reported in the 
literature. In twenty years of active endocrine practice I 
have seen only four cases. Unfortunately we did not learn 
in any of these cases from what animal species the pituitary 
extracts had been prepared. 

It cannot be said that the thyroid and pituitary injec- 
tions caused the hypertension. As a matter of fact, we 
have had a few obese patients with hypertension whose 
blood pressure was reduced to normal levels by precisely 
the same treatment as this woman had. In some cases the 
blood pressure falls markedly after injections of extracts 
of either the anterior or posterior pituitary lobe. This case 
is cited only to call attention to the advisability of watch- 
ing the blood pressure when a patient is on a prolonged 
regime of thyroid and pituitary medication. 


H ypertension developing during thyroid and pituitary 
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Hyperglycemia after injections of pituitary extrac:s. On 
April 25, 1941, a woman of 49 was seen who com; lained 
of obesity, limited largely to the lower half of the body, 
slight menopausal symptoms and constipation. She had 
gained 37 pounds since her marriage at the age of 34 
when she weighed 96 pounds. She was 6034 inches in 
height. Her B.M.R. was minus 7 per cent. The ‘asting 
blood sugar was 120 mg. per cent. After ingestion of 100 
gm. of glucose, the blood sugar was 238, 187 and 144 mg, 
per cent at 14, 114 and 2% hours. No glycosuria occurred, 
The following day she was given 0.5 cc. of an unstandard- 
ized extract of the anterior lobe and the blood sugar rose 
in an hour from a fasting level of 125 to 230.7 mg. per cent. 
The day following she was given 0.3 cc. of obstetrical 
pituitrin and the blood sugar rose in one hour from a 
fasting level of 120 to 187.5 mg. per cent. No glucose was 
given with these tests. The rise in blood sugar presumably 
was due to the effects of the pituitary extracts. This type 
of response to pituitary extracts is not unusual and occurs 
often enough to warrant testing the patient’s response to 
these substances before they are used as therapeutic 
measures. Pituitary extracts should not be administered 
to patients showing high blood sugar values during the 
glucose tolerance test nor to those exhibiting a marked 
rise in blood sugar after the injection of such extracts. 
While patients are taking thyroid and pituitary extracts, 
the blood pressure should be checked frequently and blood 
sugar determinations occasionally made. 

In May the patient was given 10,000 1.U. of estrogen* in 
2000 unit doses at approximately four-day intervals. In 
June she received 2000 units on the 2nd, 5th, gth and 12th. 
There was no treatment in July, August and September 
except with estrogenic hormone orally, 5000 units every 
third day. She had 2000 1.u. of estrogen on October 4th, 
roth, 16th and 27th and on November roth, 14th, 17th 
and 27th. On December tst another glucose tolerance test 
was made. The fasting blood sugar was 112 mg. per cent. 
After 100 gm. of glucose the blood sugar was 164.2, 
135.8 and 94.5 mg. per cent at 4, 114 and 2% hours, 
respectively, after the ingestion of the glucose. There was 
no glycosuria. 

The administration of even small doses of posterior lobe 
extract within four days of the onset of a menstrual period 
will usually cause marked abdominal pain with the flow. 

Thyroid given to obese young women frequently may 
upset the menstrual function and cause the periods to be 
delayed or even suppressed for a few months. 


* The estrogen (Amniotin) was supplied by E. R. Squi xb and 
Son, New Brunswick, N. J. 
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Diabetes mellitus developing during treatment for hypo- 
gonadism. A boy, aged 14, was seen August 7, 1940, 
complaining that only one testicle was in the scrotum. 
The mother said he was sensitive, cried easily and lacked 
aggressiveness. In his early years he had had whooping 
cough, measles, scarlet fever and chicken pox. He was of 
normal height and about 10 pounds overweight. The 
genitalia were underdeveloped, but both testicles were in 
the scrotum. The B.M.R. was minus 14 per cent. The 
blood count and urinalysis findings were normal. 

He was given thyroid, one grain per day, APL gonado- 
tropi\, 100 units twice a week and anterior pituitary 
extract 0.5 cc. once a week. He received 8 injections in 
Augi:st and 3 in September. He was then given an extract 
of anterior pituitary in 0.5 cc. doses 4 times in September, 
8 times in October, 9 times in November and 8 times in 
Dece:nber, 1940; 7 times in January, and 8 times in Febru- 
aty, 1941. 

In March he was given 6 injections of 100 u of APL 
gonadotropin. In April, because of a gain in weight, three 
minimis of pituitrin was added to the APL. He received 
8 injections in April, 6 in May and 4 in June. 

Because the genital development was slow the APL 
gonadotropin was increased to 200 u and 5 minims of an 
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extract of posterior pituitary was given with it four times 
in June. He received three injections in July. 

During a long automobile trip in the latter half of July 
he noticed marked thirst and between July 1 and August 
5, 1941, he lost five pounds in weight. The urine had been 
examined frequently and the findings were normal May 
27, 1941. On August 5 there was marked glycosuria, some 
acetone and diacetic acid. The blood sugar was 333 mg. 
per cent. On a diet of carbohydrate 140, protein, go and 
fat, 110 gm. 30 u of insulin are required to keep the blood 
sugar within normal limits and the urine sugar-free. The 
patient has made a normal growth in height and the 
genitalia are now of normal size. 

While the literature warns that glycosuria may develop 
in the course of such treatments, this is the first case I 
have seen. Dr. Chester Guy saw one such case. The 
glycosuria appeared shortly after treatment with pituitary 
hormones was started and disappeared under dietary re- 
strictions. Such cases offer further support for the belief 
that the pituitary gland plays some part in the syndrome 
of diabetes mellitus. 

James H. Hutton 
30 North Michigan Avenue 
Chicago, Illinois 
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GONADS 


Wiessaper, H. 


Oral therapy with pregneninolone in functional uterine 

bleeding. Am. J. Obst. & Gynec. 42: 1013, 1941. 

Twenty patients were treated, the steroid being em- 
ployed to stop bleeding; the highest daily dosage was 50 
mg. It was found that 280 to 350 mg. were required to 
stop bleeding. Two patients yielded progestational re- 
sponses. It is reported that 200 to 240 mg. of pregnenino- 
lone given during the latter half of the cycle will maintain 
cyclic and normal bleeding.—E.C.H. 


Weisman, A. I., AnD A. SCHWARZ. 


Intersexuality proved by operation and microscopic 

examination. J. Am. Med. Assoc. 117: 2248. 1941. 

A patient exhibiting unusual intersexuality had all the 
aspects of a female, but her gonads were definitely ab- 
dominally retained immature testes, and there was com- 
plete absence of ovarian tissue. Sufficient numbers of com- 
plete reports of such cases, when carefully studied may be 
capable of eventually explaining the etiology of such un- 
natural switches in nature.—C.P. 


HYPOPHYSIS 
Bogen, E. E, 


Use of zipper in Friedman test. Am. J. Clin. Path. 

Tech. Sec. 5: 168. 1941. 

The author recommended use of an ordinary 4 inch 
zipper placed in a midline incision in a rabbit for repeated 
examinations during the Friedman test. The first changes 
recognizable in the ovaries are small reddish-black spots 
which become noticeable as early as 10 hours after injec- 
tion. The reaction reaches its height after 45 to 75 hours 
and the ovaries return to normal after 10 to 13, days. When 
the zipper is opened the first time numerous adhesions 
may be noted. After removing the zipper the incision 
heals rapidly. —E.v.H. 


Brewer, J. I., H. O. Jones anp J. H. Sxrxes, Jr. 


Effect of gonadotropic substance on ovulation. J. Am. 

Med. Assoc. 118: 278. 1942. 

A group of 24 female patients awaiting abdominal op- 
eration was treated with gonadotropic substance from 
PMS, and a group of 22 female patients was observed as 
controls. Only 2 of the treated patients showed signs of 
ovulation at operation. No multiple or new ovulations 
were induced. Ovulation occurred more uniformly in the 
control group.—C.P. 
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Fraser, R., AND Patricia H. Situ. 
Simmonds’ disease or panhypopituitarism (anterior); its 
clinical diagnosis by the combined use of two objective 
tests. Quart. J. Med. (New Series) 10: 297. 1941. 
The authors advocate the use of 2 tests as criteria in 
distinguishing Simmonds’ disease from other similar path- 
ologic states. The first was based on the patients’ sensi- 
tivity of response to insulin, this being given intrave- 


- nously,o.1unit per kilogram of body weight, after a 12-hour 


fast, a standard carbohydrate diet having been adminis. 
tered for the previous 4 days. Results were judged pri- 
marily by the speed of the fall in blood sugar and of 
recovery to the fasting level. In Simmonds’ disease, the 
return to fasting blood sugar level is delayed and the 24 
hour urinary excretion of 17-ketosteroids is below o.5 mg. 
There are other disease conditions in which the response 
to insulin may be similar to that of Simmonds’ disease or 
the 17-ketosteroid output may be extremely low. The 
authors present the results of these 2 tests in 10 cases 
which they diagnosed as having panhypopituitarism and 
in 15 other cases with allied syndromes including primary 
myxedema and anorexia nervosa.—J.E.H. 


Twos y, G. H., H. M. Tempre anv A. L. Dean. 


Clinical value of the Aschheim-Zondek test in the di- 
agnosis of testicular tumors. J. Am. Med. Assoc. 118: 
106. 1942. 

A study of 203 cases of testicular tumor in which 
quantitative A-Z tests were done by the method of Fer- 
guson and a study of 42 cases in greater detail, with a 
larger number of mice per assay level, revealed little cor- 
relation between the amount of gonadotropic hormone 
found in the urine and the histologic type of the tumor. 
Presence of chorionic gonadotropic hormone in the urine 
means an active tumor somewhere in the qian and sug’ 
gests a bad prognosis.—C.P. 


PANCREAS 


Bearpwoop, J. T. Jr., AnD G. P. Rouse, Jr. 
Diabetic acidosis. J. Am. Med. Assoc. 117: 1701. 1941. 
The mortality rate for 200 cases of diabetic acidosis 
among 1,865 diabetic patients was 23.6% when cases with 
complications were included; when such cases were 
eliminated, it was 5%. Treatment used was M/6 Na lac’ 
tate with adequate volumes of NaCl solution.—C.P 
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Greene, J. A., AND L. W. Swanson. 

The utilization and effect of added dextrose. J. Am. 

Med. Assoc. 118: 364. 1942. 

Carbohydrate was added to the usual regimen of pa- 
tients with controlled diabetes in an unsuccessful at- 
tempt to differentiate between possible types of diabetes. 
Only 1 of the 56 patients failed to utilize the added sugar, 
whereas 18 required less insulin. Since such improvement 
indicated a beneficial effect, extra carbohydrate was added 
to the diets of 36 patients with uncontrolled diabetes. 
Only 1 failed to utilize the added sugar, whereas the 
urine of 15 promptly became free of sugar. There was no 
uniform response of blood-sugar levels. It is postulated 
that depletion of the sugar stores of the body further re- 
duces the ability of many diabetic patients to utilize dex- 
trose and that the correction of this depletion improves 
the diabetes in such cases.—C.P. 


THYMUS 


Bratock, A., A. M. Harvey, F. R. Forp ano J L. 
LuiENTHAL, JR. 
The treatment of myasthenia gravis by removal of the 
thymus gland. J. Am. Med. Assoc. 117: 1529. 1941. 
Confirmation of earlier operations where myasthenic 
patients were improved by thymectomy is provided by 
6additional cases. In 3 the improvement has been gradual, 
but definite. The authors conclude that thymectomy may 
be merely the breaking of a chain of abnormal events, al- 
though the data may indicate that the thymus is a gland 
with a functional internal secretion.—C.P. 


THYROID 
BREITBARTH, B. 


Study on the phosphate metabolism in congenital 
athyroidism. Ztschr. f. Kinderh. 62: 52. 1940. 


Lack of thyroid in the organism is followed by a de- 
crease in inorganic P and an unfavorable Ca:P. baiznce. 
On administration of thyroid in juvenile myxedema the 
low P content becomes normal or increased and on dis- 
continuation of treatment this effect lasts for some time. 
Thyroid causes a retention of P and Ca, but does not 
influence N metabolism. In balance studies on 10 thy- 
roidectomized dogs the deficiency in thyroid was carefully 
compensated and evenly adjusted. On administration of 
thyroid the Ca and P balance is restored after a latent 
period and the excretion of both Ca and P in the urine is 
decreased. With subsidence of thyroid application, more 
Ca and P is excreted with the feces.—Erich Kaufmann 
(courtesy Chem. Abstracts). 


Brown, R. B., E. P. Penpercass AND E. D. Burpick. 


The gastrointestinal tract in hyperthyroidism. Surg., 
Gynec. €& Obst. 73: 766. 1941. 


In human hyperthyroidism there is relative to the nor- 
mal an increased incidence of achlorhydria, increased 
prominence of gastric rugae, a questionable increase in the 
time of onset of gastric emptying but a delay in the time 
required for complete evacuation of gastric contents and 
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an increase in both tone and motility of large and small 
intestine. —A.T.K. 


Encet, M.B., I. P. Bronstein, A. G. Bropie AND P. 
WESOKE. 


A roentgenographic cephalometric appraisal of un- 
treated and treated hypothyroidism. Am. J. Dis. Child. 


61: 1193. 1941. 


In a study of 13 selected cases of hypothyroidism roent- 
genograms were made according to the technic of Broad 
bent. Bone development was judged by the Todd Stand. 
ards. Craniofacial, dental and carpal ossification patterns 
of development of untreated children with hypothyroid- 
ism lag behind those of children given thyroid therapy. 
The deficiency lies in the occipital, parietal and, to much 
less extent, frontal area. The cranial base is shortened, and 
the spheno-occipital synchondrosis and the sutures of the 
vault are abnormally wide. The face shows a generalized 
retardation of growth as a result of the slowed velocity of 
growth of its components, that is, the mandible, the 
maxilla and the nasal bone. Teeth are delayed in eruption, 
without malformation. Differentiation and ossification of 
carpal centers are disturbed and retarded, and roentgeno- 
grams show persistence of infantile characters. Craniofacial 
dental and carpal patterns of development in untreated 
children with hypothyroidism are rtearded. The differ- 
ences from normal are merely an accentuation of those 
noted between treated and untreated cretins. Children 
with hypothyroidism treated regularly since early child- 
hood closely approach normal levels of craniofacial and 
dental development. Thyroid deficiency affects craniofa- 
cial growth by retarding velocity rather than by modifying 
pattern.—M.B.G. 


Ezicxson, W. J., AND L. M. Morrison. 


Role of liver and thyroid as metabolic factors in pro- 
duction of renal calculi. J. Urol. 46: 359. 1941. 


Fifty-nine patients with renal or ureteral calculi were 
studied. Of these 61% showed an abnormal B.M.R. 
50% hypercholesteremia and 59% liver dysfunction.— 
J.C.D. 


Focsir, W. E. 


A lingual thyroid: myxoedema following its removal. 
Edinburgh M. J. 48: 662. 1941. 


A woman, 36 years old, had a cyst, which was causing 
mechanical interference, removed from the base of her 
tongue. The cyst wall was made up of thyroid tissue and 
no cervical thyroid could be detected. Myxedema de- 
veloped and the patient was in coma when seen seven 
months after the operation. The symptoms were perma- 
nently relieved by thyroid feeding. The occurrence and 
significance of this rare condition are discussed.—J.C.D. 


Hicpesranp, Atice G., Anp E. J. Kepter. 


Familial periodic paralysis associated with exophthal- 

mic goiter. J. Nerv. & Ment. Dis. 94: 713. 1941. 

Familial periodic paralysis is a rare condition, 240 cases 
in all having been reported. It is marked by irregularly 
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occurring attacks of somatic muscular paralysis and in- 
excitability without sensory or psychic disturbances and 
good health in intervals between attacks. In the case re- 
ported, with the onset of exophthalmic goiter, the patient, 
who had previously suffered from occasional attacks of 
paralysis, began having frequent and severe attacks. The 
severity of the attacks was found to be closely correlated 
with the degree of depression of serum K. Attacks could 
be induced by injections of glucose-saline or by other 
agents which reduce blood K. Lugol’s solution having 
been found inefficacious in relieving the disorder partial 
thyroidectomy was performed with entire relief. The 
hyperthyroidism was regarded as unmasking rather than 
causing the paralytic disorder.—R.G.H. 


Hirscuserc, N., AND I. P. BRONSTEIN. 


Note on a cretin’s response to typhoid inoculation. Am. 
J. M. Sc. 202: 333. 1941. 


In an investigation of the relationship of the thyroid to 
immunity a 22-year-old cretin was given typhoid vaccine. 
Subsequently repeated agglutination tests gave negative 
results. Following thyroid treatment at 1% to 2 grains 
daily strong agglutination reactions were obtained. No 
influence upon phagocytic activity could be detected.— 
R.G.H. 


LERMAN, J. 
The physiology of the thyroid gland. J.A.M.A. 117: 
349. 1941. 


In this review article the phvsiology is dissussed under 
the following headings: histophysiology, thyroid hormone, 
potency of various fractions, blood I, relation to other en- 
docrine glands, and the relation of thyroid to nutrition.— 


C.P. 


Master, A. M., AND JENNY STRICKER. 


Myxedema heart. Report of a case. Ann. Int. Med. 15: 

123. 1941. 

A case of hyperthyroidism is-described in which the 
classical signs of myxedema heart appeared 10 years after 
operation for hyperthyroidism. After 6 weeks of thyroid 
medication the patient’s general condition improved mark- 
edly, the B.M.R. became normal, dyspnea, fatigability 
and cardiac abnormalities disappeared. The heart, previ- 
ously enlarged and of typical water-bottle appearance, be- 
came normal in size and configuration. Simultaneously the 
E.K.G. which had shown the characteristic low voltage 
of all deflections (QRS 4 mm.) became normal. Pericardial 
effusion is presented as a possible cause for the enlarged 
heart, the diminished cardiac pulsations and the low volt- 
age E.K.G. in myxedema heart.—Author’s abstract. 


Ricos, D. S., E. F. Gipga, E. B. Man ANnp J. P. Peters. 


Blood iodine “in patients with thyroid disease. J. Clin. 
Investigation 20: 345. 1941. 


The blood I in 31 patients with hyperthyroidism ranged 
between 6.4 and 21.9 per cent; there was no overlapping 
with the normal range of 2.4 to 4.2 per cent. Seven pa- 
tients with nodular goiters with no symptoms of over- 
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activity showed normal blood I. Elevated blood I values 
were invariably found in hyperthyroid patients, bu‘ high 
values were sometimes found in the absence of !\yper. 
activity.—J. B. Brown. (courtesy Chem. Abstracts). 


Satter, W. T., A. M. Bassett Anp T. S. SAppIncT on, 


Protein-bound iodine in blood. Its relation to thyroid 
function in 100 clinical cases. Am. J. M. Sc. 202: 527, 
1941. 

A series of 100 cases of suspected thyroid distu: ance 
and 10 control individuals has been analyzed fro: the 
standpoint of final clinical diagnosis, B.M.R. and piasma 
protein-bound I. When the first two of these criteria are 
in agreement, there is a close correlation between the 
plasma I and the B.M.R. Such cases amount to 71% of the 
entire group studied. Of the remaining 29%, the B. MR. 
often did not clearly reflect the clinical status and the 
plasma protein-bound I proved much more reliable. This 
was particularly true in the group of “Graves’ disease 
without hyperthyroidism” in which the B.M.R. ranged 
from —20 to —40%, but the plasma protein-bound | 
was normal. These data therefore constitute additional 
evidence for the possible dissociation of physiologic 
hyperthyroidism and clinical Graves’ disease. In hypo 
thyroidism, plasma protein-bound I appears to be a 
highly reliable criterion for confirming lack of thyroid 
hormone, even when full-blown myxedema is absent. It 
has been emphasized that the simplified chemical pro- 
cedures employed are partly empirical. Their use has 
been justified by their consistency with clinical data, 
but due care should be exercised in comparing the data 
with the results obtained by other methods.—Authors’ 
summary (R.G.H.) 


Scumipt, C. R., W.S. Watcu Anp V. E. Cuesxy. 


Liver insufficiency in toxic goiter and its treatment: 
Surg., Gynec. & Obst. 73: 502. 1941. 


Liver function was tested by the hippuric acid test 
(oral) of Quick in 207 consecutive patients with goiter. 
Some impairment of liver function appeared in §5 per cent, 
17 per cent showed reduction below 70 per cent of normal. 
The correlation between elevation of B.M.R. and depres 
sion of liver function was not perfect. Those with long 
standing hyperthyroidism with normal or slightly elevated 
B.M.R. were likely to have impaired liver function. While 
the role of heart failure in contributing to hepatic damage 
is recognized, this group is not specifically analyzed for 
this factor. Thyroid crisis and toxic psychosis were pre’ 
ceded or accompanied by severe liver insufficiency. Thy- 
roidectomy was followed by a transient depression of liver 
function not due to sedative or local anesthetic. Liver 
function may be improved by a rather miscellaneous ag 
gregate of procedures significantly called the ‘works,’ com 
prising added glucose with insulin, bile salts, liver concen- 
trates and vitamin B.—A.T.K. 


Scuwittay, A. M. 


Occult hypothyroidism in Wisconsin women. Wis’ 
consin M. J. 40: 4'75. 1941. 


All patients with menstrual disorders should have 
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BM.R. determinations made, as a safeguard against 
nissing those whom thyroid therapy would benefit. Use 
of the therapeutic test of thyroid medication rendered 
Jinical results as good, in many cases, when the B.M.R. 
gas —3% to —10% as when it proved considerably 
lower. The menstrual disorders of patients with de- 
pressed B.M.R. were alleviated by thyroid therapy.— 


H.0.H. 
Suerri., J. W., AND E. M. McKay. 

Hypothyroidism and bladder function. J. Urol. 46: 34. 

1941 

Twenty-four rats, 170 days old, were divided into 3 
equal groups. One group was thyroidectomized, one fed 
desiccated thyroid and the third kept as controls. The 
results are tabulated and illustrated with silhouettes of 
the blader. The authors summarize: ““Atony of the blad- 
det observed in patients sufferit_g from hypothyroidism 
stimulated an experimental study of the relation of these 
conditions in the albino rat. Hypothyroid rats regularly 
showe’ bladder atony as measured by the filled area 
shown by a radio-opaque compound in urine; bladder 
emptying time and the lowered ability to sustain an 
atificial increase in the intra-bladder pressure.”—J.C.D. 


SmMoxvinA, M. 


Results of irradiation of the pituitary in Graves’ dis- 
ease and other forms of hyperthyroidism. Radiologia 
Clinica 9: 151. 1940. 


The author describes the results of the recent experi- 





mental clinical and radiological investigations as to the 
action of the pituitary body in the production of Graves’ 
disease and other conditions of hyperthyroidism. He re- 
ports the resulé of irradiation by X-rays carried out be- 
tween 1932 and 1939 on 50 such cases, at first only in 
women during the climacteric, but later also in younger 
women and in men. He describes fully the technic used 
at the Zagreb Institute. He considers that in such cases, 
when irradiation of the thyroid and thymus glands has not 
succeeded, the pituitary body should be treated, even 
when the condition of the patient has become worse, and 
wrtainly before an operation is performed.—Clinical ab- 
stracts. 


Sorrer, L. J., C. Conn, E. B. Grossman, Mixprep D. 
Jacoss AND H. Sosporka. 


Magnesium partition studies in Graves’ disease and in 
clinical and experimental hypothyroidism. J. Clin. 
Investigation 20: 429. 1941. 


In a series of 50 patients with Graves’ disease a large 
ptoportion show a definite increase in nondiffusible Mg, 
the bound fraction varying between 25 and 61.6 per cent 
of the total serum Mg. There was no correlation between 
bound Mg and the B.M.R. In patients with Graves’ dis- 
ase of more than 2 years duration the nondiffusible Mg 
fequently tends to approximate normal levels. After 
treatment with I there is a marked drop in bound Mg, 
which is further lowered after subtotal thyroidectomy. In 
patients with myxedema, as well as with thyroidecto- 
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mized dogs, nondiffusible Mg is low or even absent. This 
returns to normal after administration of thyroid extract 
or thyroxine. The increase or decrease of bound Mg occurs 
at the expense of the ionizable fraction, since the total 
serum Mg remains unaltered—J. B. Brown (courtesy 
Chem. Abstracts). 


Srarr, P., AND H. PoMeRenze. 


Therapeutic studies in hyperthyroidism. Ann. Int. 
Med. 15: 226. 1941. 


The effect of various medicaments administered, with 
chronological metabolism charts, is reported. An example 
of abrupt spontaneous remission after interruption of lac- 
tation is described. Desiccated thyroid, thyreotropic hor- 
mone, vitamin C, vitamin A, and testosterone were used 
in individual cases in very high doses, without benefit. 
Chorionic gonadotropin was given 2 patients in whom re- 
missions of hyperthyroidism occurred.—Paul Starr. 


Sremer, M., anv A. L. NewsBoms. 


Enlargement of the thyroid gland in juvenile patients 
with diabetes mellitus. Am. J. Dis. Child. 61: 458. 1941. 


The occurrence of a palpable thyroid gland in juvenile 
diabetic subjects and its relation to the occurrence of dia- 
betes and thyroid disease in the family have been investi- 
gated. Twenty per cent of the 128 subjects had a definitely 
palpable thyroid gland, and of these 50% had a history of 
diabetes and 80% a history of thyroid disease in the fam- 
ily, as compared with 19 and 12% respectively of those 
subjects with normal thyroids.—M.B.G. 


Sutton, R. L. 


Acne vulgaris a pustular lipoidosis. Successful treat- 
ment based on control of lipoid metabolism by low fat 
diet and thyroid extract. South. M. J. 34: 1071. 1941. 


The use of thyroid extract to tolerance in all cases is 
described in connection with the dietary measures used. 


—jED. 


Tatsot, N. B., G. Horrret, H. SHwAcHMAN AND E. L. 
Tuony. 


Serum phosphatase as an aid in the diagnosis of cretin- 
ism and juvenile hypothyroidism. Am. J. Dis. Child. 
62: 2'73. 1941. 

Normal value for serum phosphatase for children 2 to 10 
years of age is approximately 7 u. with a range of from 5 to 
14 U. per 100 cc. of serum. The level of phosphatase in the 
plasma or serum is definitely higher in children than in 
normal adults. The highest level is probably in the 4th or 
5th month of life. The level tends to be depressed below 
normal limits in infants and children with untreated hy- 
pothyroidism (1.3 to 4.3 Bodansky vu. in cretinism and 2.7 
to 5.3 in juvenile hypothyroidism in this series). It is nor- 
mal in mongolism. Since administration of adequate thy- 
roid therapy raises the value, it is suggested that the level 
of serum phosphatase is a reliable index of thyroid defi- 
ciency in infancy and childhood.—M.B.G. 
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Tuomeson, W. O. 


Thyroid dysfunctions and their treatment. J.A.M.A 
117: 441. 1941. 


Thyroid dysfunction and pathology are discussed in 
this review article under the following headings: a) Pri- 
mary and secondary hypofunction, b) Hyperfunction, c) 
Pathological states without altered function. The treat- 
ment, differential diagnosis, and complications of thyroid 
disorders are also discussed. There are also paragraphs on 
developmental anomalies, inflammatory conditions, and 
neoplasms of the thyroid.—C.P. 


Tosias, M., AND L. StockForp. 


Measure of metabolic speed in children. Am. J. Dis. 
Child. 61: 675. 1941. 


The assessment of delay in carpal development is not a 
measure of “slow metabolic speed.”’ Determination of the 
level of total cholesterol is a simple and valid measure of a 
low level of maintenance B.M.R. activity in children. 
When the B.M.R. is within the so-called normal limits of 
+10and —10%, its normality must be verified by meas- 
ures of both the total cholesterol and the skeletal develop- 
ment. Determinations of B.M.R. are less reliable than are 
determinations of total cholesterol as measures of “slow 
metabolic speed.” —M.B.G. 


Wass, S. H. 


Di-iodotyrosine in treatment of Graves’s disease. Lancet 
34. 1941. 


In previously untreated cases the use of di-iodotyrosine 
as a preoperative measure was restricted to the most severe 
cases. In these it appeared to be entirely satisfactory, but 
showed no decided superiority over inorganic I. In pa- 
tients who had had long courses of I before being referred 
to the surgeon, di-iodotyrosine produced remissions of 
sufficient degrees to allow of safe surgery. In this type of 
case the drug seems to produce better effects than can 
regularly be expected from iodine alone. In 2 cases a 
further remission was produced with a second course of 
di-iodotyrosine, but these figures are too small to allow of 
any definite conclusion. Thus, it seems to be possible to 
control the symptoms of hyperthyroidism by giving di- 
iodotyrosine periodically to patients awaiting operation, 
and still to get the patient into a good state for surgery 
when the time arrives. In hospital practice the drug may 
be very useful in this way, and further work may prove it 
of value in the routine medical treatment of Graves’s 
disease.—Courtesy Clin. Abstracts. 
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Woxkxsgs, F. 


The subcutaneous implantation of thyroxine tablets, 
J. Pharmacol. & Exper. Therap. 14: 165. 1941. 


The effect of implanted thyroxine lasted about 3 weeks 
and, since effects of this duration can readily be obtained 
by oral doses of thyroid, there is no obvious advantage 
in implanting tablets —H. A. McGuigan (courtesy Biol, 
Abstracts). 


YARDUMIAN, K. Y., AND N. M. WALL. 


The relationship between blood cholesterol. sugar 
tolerance, and basal metabolic rate in thyroid cisease, 
Pennsylvania M. J. 45: 239. 1941. 

In cases of thyroid disease, with a rise in the 8.M.R. 
there is a definite trend toward a lower serum cholesterol 
and decreased tolerance to glucose. And the reverse js 
true with a fall in the B.M.R. These trends are general, 
but in the more extreme cases the tendency towardsa 
closer relationship becomes more pronounced. Exceptions 
are not uncommon.—I. B. 


ZONnDEK, H., M. MicHaet AND A. Kaatz. 


The capillaries in myxedema. Am. J. M. Sc. 202: 435. 

1941. 

In 8 women suffering from myxedema with typical 
mixedema hearts, the peripheral circulatory portion was 
subjected to exact investigation. In 7 cases the capillaries 
(ungual limbus) were markedly changed, the most striking 
feature being pronounced narrowness of the limbs. In 
some instances the loops only were recognizable. The num 
ber of visible capillaries was reduced. On thyroidin ad- 
ministration, the capillary picture as well as the clinical 
symptoms and the circulation time gradually returned to 
normal. No parallelism, however, could be established be- 
tween the behavior of the capillaries on the one hand, and 
the general condition and the acceleration of the circula 
tion time on the other hand. In the light of this evidence, 
the conclusion may be drawn that thyroidin is active in 
opening the arteriovenous anastomoses. Apparently the 
cross-section of the anastomoses as wellas that of the cap 
illaries is reduced in cases of myxedema, which is con 
prehensible in view of the abnormally reduced 0; 
requirements. In many cases myxedematous patients suf 
fering from precordial pains similar to anginal states are 
likewise relieved by thyroidin administration. In this case, 
thyroidin is assumed to bring about a dehydration of the 
heart muscle (Zondek) and thus an increase in the blood 
supply of the heart. It is, therefore, suggested that devel: 
opment of precordial pains in myxedematous patients is 
not, asa rule, due to sclerotic changes of cardiac vessels, as 
generally assumed, but to mechanical impairment of coro 
nary flow.—Authors’ summary. 
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